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Get What You 
Pay For 




































When you Advertisers buy circulars or book- 


lets or postage stamps, you always check up the quantity re- 
ceived to see that you get what you pay for. 


When you Manufacturers buy steel or wood 


or bolts or screws, or raw material of any kind, you check up 
every carload and every little package to see that you get what you 
pay for. 


When you Retail Merchants buy stocks from 


jobbers or manufacturers, you check up every smallest ship- 
ment that comes to your store to see that you get what you pay for. 









Buy your advertising space the sameway. The 


better publications all over the country—the publications 
whose circulation statements are founded on facts, not fancy—fur- 
nish you with certified audits so that when you buy their advertis- 
ing space you know that you get what you pay for. 


The Audit Bureau of Circulations’ member- 


ship is made up of over a thousand advertisers, advertising 
agencies, newspapers, magazines, farm journals and trade publica- 
tions. Its object is the improvement of circulation and advertising 


conditions, the protection of the man who pays the advertising bills, and the 
protection of the publisher who gives FULL MEASURE. When you buy adver- 
tising space, buy it from publications that give you proof of what you pay for. 












The Welding Engineer 


L. B. Mackenzie, Editor a 
Member of Audit Bureau of Circulations 



























d *Alphabetical Index to Advertisers and Buyers’ Index, Page 4. 
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The largest makers of Oxy-Acetylene 
Welding and Cutting Equipment and 


Supplies in the World 


Oxweld Equipment includes Acetylene Generators, Welding and Cutting Blow 
Pipes, Regulators and Supplies—everything needed for all requirements— 
complete installations for the most extensive manufacturing and repair opera- 
tions to portable units for emergency and field use. Because of the scientific 
accuracy and exactness of design—high quality materials and the mechanical 
perfection of construction and workmanship, OXWELD EQUIPMENT will 
produce the most efficient and economical results in welding and cutting oper- 
ations of every character. 


Oxweld Supplies are made up in accordance with the formulae of our metallur- 
gists—tested by analysis in our laboratory and their merits tested out and 
proven by our expert welders in actual shop practice. We guarantee 


OXWELD SUPPLIES, when used by competent welders, to produce better 


results than any others known to the art today. 


Our knowledge and experience, as the largest makers of welding and cutting 
equipment in the world, are always at the service of every purchaser and pros- 
pective purchaser of OXWELD APPARATUS, to determine the most eco- 
nomical and efficient applications of the PROCESS to the manufacturing or 
repair problems at hand. 








Write us for information on any class of 
Welding or Cutting Work 


Oxweld Acetylene Company 


CHICAGO 
36th St. and Jasper Place 
NEWARK, N. J. LOS ANGELES 
6460-680 Frelinghuysen Ave. 654-656 Pacific Electric Bldg. 
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THE WELDING ENGINEER 


The BUCKEYE Oxy-Acetylene Welding and Cutting Outfits 


Stationary and Portable 


Live Men 
Wanted 
















to 
Preheating Represent Us 
on 
Kerosene Commission 
in 
Torches eatin 


Not Allotted 
Only Men 
Who Will 


Demonstrate 


Desired 
We Build Both Oxygen as Well as Acetylene Generators 


Ask for Catalog K 


THE MACLEOD CO., Bogen Street, CINCINNATI, OHIO 


aa -—/) Every Welder! 


and 
Oil 


Furnaces 
















ACETY LEME 


UX HY DROGEN 
ANBOA BE RMING 








The Imperial Hand Book of Welding, Cutting and De- 
carbonizing is what every welder has been looking for. 





It contains 60 pages, 40 illustrations—compact—brief- 





written so every one can understand. 





No tedious history of the process, no long involved tech- 
nical explanation of the chemical and physical action of 
the gases—just plain, simple directions—all the things 
every welder must know and understand to make a success. 








Imperial Welding and Cutting Equipment has proved to 
be the safest, most efficient and most economical, and now 
we offer the best welding instructions ever issued—free to 
users of Imperial Apparatus—$1.00 each to those less for- 








tunate. 





The edition is limited—act now to be sure of your copy 
also ask for catalog and prices of Imperial Equipment. 






Imperial Brass Mfg. Co. 


522 South Racine Avenue CHICAGO 













































Buyers’ Index 


Readers of Ghe Welding Gngineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus an: 


sup, hes. Ghe advertising section includes the principal manufacture! 
P 9 , prmeip 
of the United States. 








Commercial Acetylene Welding Co. 
The Prest-O-Lite Co., Inc, 
Universal Oxygen Co, 


ACETYLENE GENERATORS 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
The Macleod Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 


ALUMINUM FILLER RODS 


American Oxygen Co. 

Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 
Superior Oxy-Acetylene Mach, Co. 
United States Welding Co. 
Universal Oxygen Co. 
Welding Materials. 


ALUMINUM FLUX 
American Oxygen Co. 
Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 
Thea Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United Stutes Welding Co. 
Universal Oxygen Co. 
Welding Materiais. 


ALUMINUM SOLDER 


ANNEALING FURNACES 
Buffalo Dental Mfg. Co. 
The Macleod Co. 
Universal Oxygen Co. 


APRONS (Asbestos) 
Welding Materials. 


ASBESTOS GLOVES 
Welding Materials. 


ASBESTOS SHEET PAPER 


American Oxygen Co. 
Davis-Bournonville Co. 

Indiana Oxygen Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 

Welding Materials. 


BLOW TORCHES (Acetylene) 
American Oxygen Co. 
Bermo Welding ‘pparatus Co. 
Buffalo Dental Mfg. Co. 
Indiana (ixvgen Co. 
The Prest-O-Lite Co. 


BOOKS (Relating to Welding) 
The Welding Engineer 


BRASS AND BRONZE FLUX 


American Oxygen Co. 

Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Indinna tixvgen Co, 

United States Welding Co. 
Oxweld Acetylene ‘‘o. 

The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 
Welding Materials. 


BRASS SPELTER WIRE 
Universal Oxygen Co. 


ACETYLENE (Compressed in Cylinders) 


BRAZING OUTFITS 


Buffalo Dental Mfg. Co. 
Superior Oxy-Acetylene Machine Co. 
The Macleod Co. 


BRONZE FILLER RODS 


American Oxygen Co. 

Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 

Welding Materials. 


BUTT WELDERS (Electric Resistance) 


Thomson Electric Welding Ce. 
Welding Materials. 


CARBIDE (Calcium) 


American Carbolite Sales Co. 
Union Carbide Sales Co. 
Canada Carbide Sales Co. 


CARBON REMOVING TORCHES 
American Oxygen Co. 
The Bastin-Blessing Co. 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co, 
Davis-Bournonville Co. 
General Welding & Equipment Co. 
The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 
The Macleod Cc 
Metals Welding Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Mach. Co. 
Universal Oxygen Co. 


CAST IRON FILLER RODS AND FLUX 


American Oxygen Co. 

Bermo Welding Apparatus Co. 
Davis-Bournonville “o. 

The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 
Welding Materials. 


ELECTRIC ARC WELDING OUTFITS 
Westinghouse Electric & Mfg. Co. 
Welding Materials. 

General Electric Co. 


ELECTROLYTIC OXYGEN PLANTS 


International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Aluminum) 


United States Welding Co. 
The Prest-O-Lite Co. 


FILLER RODS (Swedish Iron) 


Bermo Welding Apparatus Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
Oxweld Acetviene (Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 

Welding Materials. 


FILLER RODS (Tobin Bronze) 


American Oxygen Co. 

Berme Welding ‘pparatus Co. 
Davis-Bournonville Co 

The Imperial Brass Mfg. Co. 
Indiona ¢ xvgen Co. 

Oxweld Acetviene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 










United States Welding Co 
Universal Oxygen Co. 
Welding Materials. 


FILLER RODS (Vanadium Steel) 
American Oxygen Co. 
Bermo Welding Apparatus Co 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine 
United Stutes Welding Co. 
Universal Oxygen Co. 
Welding Materials. 


FIREPROOF PLASTIC 
Bermo Welding Apparatus Co 


FLUE WELDERS (Electric Resistance 
Thomson Electric Welding Co. 


FLUX WELDERS (Electric) 
Westinghouse Electric & Mfg. Co 


FURNACES (Annealing) 
Buffalo Dental Mfg. Co. 
The Macleed Co. 
Universal Oxygen Co. 


GASOLINE PREHEATING FURNACES 
Buffalo Dental Mfg. Co. 
The Prest-O-Lite ('o., Inc. 
Superior Oxy-Acetylene Machine Co 


GAS BURNERS (Preheating) 


The Macleod Co. 

Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co 


GLOVES (Asbestos) 


United States Welding Co. 
Welding Materials. 


GOGGLES AND HOODS '(Welders) 


American Oxygen Co. 

William C. Adams. 

Bermo Welding Apparatus Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 

F. A. Hardy & Co. 

The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co. 
Westinghouse Electric & Mfg. Co 
Welding Materials. 


GLOVES (Welders Asbestos) 
American Oxygen Co. 
Davis-Bournonville Co. 
Indiana Oxygen Co. 
Oxweld Acetylene Co. 
Universal Oxygen Co. 


GAUGES (Pressure) 


American Oxygen Co. 

The Bastin-Blesxing Co. 
Rermye Welding peonmeatues Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonvilie Co. 

The Imperial Brass Mfg. Co. 
Indiana Oxygen Co. 

Oxweld Acetviene (Co. 

The Prest-O-Lite Co. 

United Stutes Welding Co. 
Universal Oxygen Co. 

U. S. Gauge Co. 


HARDENING FURNACES 


Buffalo Dental Mfg. Co. 
The Macilevd Cv. 
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WELDING OUTFITS 
CUTTING OUTFITS 


APPARATUS 
Renee oS 


Leads the world for range, 
efficiency and number of 
outfits in successful use 








Davis apparatus offers the widest range of 
equipment made for employing to its greatest 
value the oxy-acetylene process of welding 
and cutting, backed by the longest service, the 
most extensive experience, and the greatest 
development in apparatus and in application. 


It is employed by the most prominent con- 
cerns in the iron and steel and metal working 
industries, and was awarded the highest honors 
at the Panama-Pacific International Exposition 
—two Medals of Honor (higher award than 
the Gold Medal) and a Gold Medal. 


Complete plants with acetylene and oxygen 
generating and compressing systems, and 
welding and cutting stations, for the largest 
industries, with profitable outfits for field work 
and small plants for general repair shops. 
Complete information on request. 


Davis-Bournonville 
Company 


NEW YORK CHICAGO 
General Offices and Factory: Jersey City, N. Y. 


Sales Offices: New York, Chicago, Detroit, Cleve- 
land, Pittsburgh, Philadelphia, Boston. 
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Have You Investigated 


THOMSON 


Electric Welders? 



































A—Spring for Auto 

B—Pliers. 

C—Upset red 

D—New ends welded on worn flyers (cotton mill mach.) 
E—Auto step forging 

F—Auto foot brake 

G—Steel frame 

H—Oblique weld-steel flats 

I—Mash welded cross rods 

J—Magnet part 

K—Pipe welded to flange 

L-—Solid round welded to forged flange. 
M—End welded on single throw crank shaft. 


You would be surprised if you knew of the welds 
which are being made every day on Thomson Elec- 
tric Welders. There is hardly a metal working es- 
tablishment in which Thomson Electric Welders 
can not be employed to very good advantage. Oth- 
er manufacturers are cutting down costs by the use 
of welding machinery, at the same time improving 
the output. 


Why not prepare to reduce your manufacturing 
costs by studying the possibilities right now. ..De- 
scribe the shape, give size of smallest and largest 
piece, the maximum number of welds required per 
day, the cost of current per kw. hour, and we will 
tell you what it will cost you to electric weld, 


Thomson Electric Welding Co. 
Lynn, Mass., U. S. A. 
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HOSE (Oxygen and Acetylene) 
American Oxygen Co. 
Bermo Welding Apparatus Co 
Buffalo Dental Mfg. Co 
Davis-Bournonville Co. 
Imperial Bruss Mig. Co 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
The Prest-O-Lite Co. 
United States Welding Co 
Universal Oxygen Co. 


HOSE UNIONS 
Bermo Welding Apparatus Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 


HYDROGEN 


International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Goldschmidt Thermit Co. 
The Imperial Brass Mfg. Co 
The Macleod Co. 
Oxweld Acetylene Co. 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine Co. 


NEEDLE VALVES 
The Bastin-Blessing Co. 
Bermo Welding pparatus Co 
Buffalo Dental Mfg. Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 


OULL BURNERS (Preheating) 
The Macleod Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Mach. Co. 


OXYGEN (Compressed in Cylinders) 
The Linde Air Products Co 
Swift & Co. 
Universal Oxygen Co. 


PIPE WELDING 
Goldschmitt Thermit Co 


PHOTOGRAPHS 
Chicago Architectural Photographing Co., 
(Specialists in photographs relating to the 
we'ding industry) 


PLASTIC (Fireproof) 
Welding materials. 


PRESSURE GAUGES 
The Bastin & Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Oxweld Acetylene = 
The Prest-O-Lite 
ee eo Oxy- Aametene Machine Co. 

8S. Gauge Co 

u ‘nited States W elding Co. 
Universal Oxygen Co. 


RAILROADS—Special Service for 
Oxweld Railroad Service Co. 


REGULATING VALVES (Acetylene) 
The Bastin-Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
The Prest-O-\ite Co. 
Superior Oxy-Acetylene Machine Co. 
The Prest-u-Lite Co., Inc. 
United States Welding Co 
Universal Oxygen Co. 


REGULATING VALVES (Hydregen) 
The Bastin-Blessing Co. 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co. 
The Prest-O-Lite Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 


REGULATING VALVES (Oxygen) 


American Welding Co. 

The Bastin-Blessing Co. 

Bermo Welding Apnaratus Co 
The Bishog-Babcock-Becker Co. 
Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 
International Oxygen Co. 

K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Universal Oxygen Co. 


SEAM WELDERS (Electric) 


General Electric Co. 
Westinghouse Electric & Mfg. Co. 


SEAM WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 

SPOT WELDERS (Electric Resistance) 
Thomson Electric Welding Co. 


TANK CONNECTIONS 
lene Adaptors) 


(Oxygen and Acety- 


Superior Oxy-Acetylene Machine Co. 
THERMALENE-GAS 
The Thermalene Ce. 


THERMIT WELDING 
Goldschmidt-Thermit Co. 


= (Gasoline and Kerosene Preheat- 
= 


Buffalo Dental Mfg. Co. 

General Welding & Eq. Co. 

The Macleod Co. 

The Bishop-Babcock-Becker Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
Westinghouse Electric & Mfg. Ce. 


TORCHES (Oxy- Acetylene Cutting) 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 

General Welding & Eq. Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

The Macleod Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 

Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 

United States Welding Co. 
Universal Oxvgen Co, 


TORCHES (Oxy-Acetylene Welding) 
Bermo Welding Apparatus Co. 
The Bishop-Babcock-Becker Co. 
Davis-Bournonville Co. 

General Welding & Eq. Co. 

The Imperial Brass Mfg. Co. 

K-G Welding & Cutting Co. 

The Macleod Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc. 
Superior Oxy-Acetylene Machine Co. 
The Thermalene Co. 

United States Welding Co. 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Cutting 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker CC 
Davis-Bournonvilie Co 
General Welding & Eq. Co 
The Imperial Brass Mfg. Co 
Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine 
Universal Oxygen Co. 


TORCHES (Oxy-Hydrogen Welding 


Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker 
Buffalo Dental Mfg. Co. 
Davis-Bournonvilie Co. 
General Welding & Eq. Co 
The Imperial Brass Mfg. (x 
Oxweld Acetylene Co. 

t'nited States Welding Co 
Universal Oxygen Co. 


TORCHES (Special to Order) 


Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co 
Superior Oxy-Acetylene Machine 


TRUCKS (Cylinder Carriers) 


Davis-Burnonville Co. 

The Imperial Brass Mfg. © 
Oxweld Acetylene Co. 

The Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine 
United States Welding Co 
Universal Oxygen Co. 


VALVES (Fer Oxygen Cylinders) 


The Bastin-Blessing Co. 
International Oxygen Ce 
Universal Oxygen Co 


bY (Electric Resistance-Custom 
erk 


Themson Electric Welding Co 


WELDERS’ GOGGLES 
William C. Adams 
Bermo Welding pageratas Co 
Davis-Bournonville C 
The Imperial Brass Mfg Co 
K-G Welding & Cutting Co 
Oxweld Acetylene Co 
The Prest-O-Lite Co. 
Superior Oxy-Acetylene Machine 
United States Welding Co 
Universal Oxygen Co 
Welding Materials 


WELDING (Oxygen for) 
International Oxygen Co 
The Linde Air Products Co 
Universal Oxygen Co. 


WELDING TORCHES (Oxy-Acetylene) 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker C 
Davis-Bournonville Co. 

General Welding & Eq. Co 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co. 
The Macleod Co. 

Oxweld Acetylene Co. 

The Prest-O-Lite Co., Inc 
Superior Oxy-Acetylene Machine 
The Thermalene Co 

United States Welding Co 
Universal Oxygen Co 


WELDING TORCHES (Oxy-Hydrogen 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 

General Welding & Eq. Co 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 

Superior Oxy-Acetylene Machine 
United States Welding Co 
Universal Oxygen Co. 


ALPHABETICAL INDEX TO ADVERTISERS 


Adams, William C 
American Carbolite Sales Co 
American Oxygen Co 


The Bastin-Blessing Co 
Bermo Welding Apparatus Co 
The Bishop-Babcock-Becker Co 
Buffalo Dental Mfg. Co 


Cc 
Canada Carbide Sales Co 


Chicago Eye Shield Co 
Commercial Acetylene Welding Co 


Davis-Bournonville Co 


G 


General Welding & Equipment Co 
General Electric Co 
Goldschmidt Thermit Co 


Henderson-Willis Welding & Cutting Co... 
F. A. Hardy & Co.. 


Imperial Brass Mfg. Co 
International Oxygen Co 
Indiana Oxygen Co 
Indiana Oxygen Co 


K-G Welding & Cutting Co., 
K-G Welding & Cutting Co., 


L 
Linde Air Products Co 


Macleod Co., The 
Metals W elding Co. 


Oo 


Oxweld Acetylene Co 
Oxweld Railroad Service Co: 


P 


Prest-O-Lite Co., Inc. 


Ss 


Superior Oxy-Acetylene 
Swift & Co 


Machine Ce 


The Thermalene C 
Thomson Electric Welding Co. 


U 
Union Carbide Sales Co 
United States Welding Co 
Universal — Co 


U. S. Gauge Co 


Westinghouse Electric & Mfg. Co. 
Westinghouse Electric & Mfg. Co 
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42nd St. Building 


Chicago, IIl., 
Peoples Gas Building 


nion Carbide Sales Company 


New York City, 


San Francisco, Cal., 


Kohl 


SOLE DISTRIBUTORS OF 


Building 


NION CARBIDE 


*‘World’s Best Quality—Highest Gas Yield” 











Packed in Blue and 
Gray Drums 


“Union Carbide” 


spicuously, 


Contractors’ 


Private and Municipal Lighting Plants 


is packed in 100-lb. 
“UNION CARBIDE.”’ 


The following sizes are carried in stock in 100-lb. drums: 


2 x 2 in. 


4 x 2 in. 


—a large size. 


2 x 4 in. 


2 x 1/12 in. 


—a medium size. 


For Oxy-Acetylene Welding Plants 


Flare Lights, Torches and 


—an intermediate size. 


—finely crushed size. 








Union Carbide in the Generator sizes above listed will be shipped direct to consumers from a 


blue and gray drums marked con- 


Union Carbide Sales Co. warehouse at any one of the following points where large stocks are kept 


on hand: 


ALABAMA 


Rirmingham—1916 Morris Ave. 


Mobile— 262-268 S. Water St. 

Montgomery—1!4 N. Perry St. 
ARIZONA 

Phoenix—16 S. Central Ave 
ARKANSAS 

Fort Smith—109-123 So. Ninth St. 


CALIFORNIA 
Eureka—109 Second St. 
Fresno—-932 H &t. 
Los Angeles—639 Gibbon St. 
Sacramento—1523-31 Front St. 
San Diego—326-336 Fifth St. 
San Francisco—Kohl Building. 
COLORADO 
Denver—Nineteenth and Wazee 
Victor—Third and Diamond Sts. 
CONNECTICUT 
Hartford—877 Main St. 
DISTRICT OF COLUMBIA 
Washington— Maryland Ave. 


Sts. 





and 9th St., 


FLORIDA 
Jacksonville—106 E. Forsyth St. 
Tam pa—418 Tampa St. 


GEORGIA 
Atlanta—Cor. Haynes 
P. O. Box 1594. 


and Rhodes Sts., 


Savannah—Ogeechee Canal, South of 
Bay St., P. O. Box 78. 
ILLINOIS 
Cage Peoples Gas Bldg.. Michigan 
- 


Decatur—133-147 W. Williams St. 
East St. Louis—600 Walnut Ave. 
Peoria—721-731 So. Washington St. 
Marion—315 S. Granite St., Box 747. 
Monmouth—601 S. First St. 
Quincy—222 S. Eighth St. 
Streator—702 East Elm St. 

INDIANA 
Evansville—1601 Illinois St. 
Indianapolis—110-112 S. Alabama St. 
Terre Haute—921 Wabash Ave. 

IOWA 
Des Moines—117-119 Fifth St. 
Dubuque—sth and Washington Sts. 
Ottumwa—207-9-11 S. Washington St. 
= City—925 Fourth St., P. O. Box 


KANSAS 
Pittsburg—109 W. Third St. 
Salina—103 S. Fifth St. 
Wichita—721 Beacon Building. 
KENTUCKY 
Louisville—126 E. Main St. 


We recommend our customers to select from the list, 





LOUISIANA 
New Orleans—-715-717 

MAINE 
Portland— 202 

MARYLAND 
Baltimore—19 E. 
Cumberland—1 N. 


Perdido St 


Commercial St 
Lombard St 
Liberty St. 
Salisbury—Opp. Fulton Station. 
MASSACHUSETTS 
Boston— (See Cambridge ‘“A.’’) 
Cambridge—241 Albany St 
Springtield—Napier St 
MICHIGAN 
Detroit—Jefferson Ave. and Orleans St 
Grand Rapids—13 35 Ottawa Ave., N. Y. 
Hancock—First National Bank Bidg 
Iron Mountain—215 E. A S 
Water St. 
Ave. 


dJackson—172 South 
Saginaw—1902 N. Michigan 
Sault Ste. Marie. 
MINNESOTA 
Minneapolis—334 N. First St. 
Virginia—i13 Chestnut St. 
MISSISSIPPI 
Vicksburg—1312 
MISSOURI 
Kansas City—1316€-1318 W. 


Washington St 


Eighth St 


St. Joseph—920 S. Sixth St., Sta. ‘‘A.’ 
St. Louis—(See East St. Louis, Ill.) 
NEBRASKA 
9-11 Jones St., Union Sta. 


Omaha—1007- 
> 


NEW HAMPSHIRE 


Concord—77 South Main St. 
NEW JERSEY 
Camden—Delaware Ave. and Cooper St. 





Jersey City—554-56 Henderson St. 
NEW YORK 
Albany—108 Third Ave. 
Binghamton—21 Jarvis St. 
Geneva—Exchange St. and Railroad Pl 
Jamaica—11 New York Ave. 
Kingston—O’' Neil St., near Broadway. 
New York City—42nd St. Building. 
Niagara Falls. 
Poughkeepsie—Smith St. and N. Y., 
& H. R. R. Tracks. 
Roscoe. 
Utica—127 Hotel St. 
Watertown—438 Court St. 
Whitehall—57 Canal St. 
NORTH CAROLINA 
Wilmington—105 North Water St. 
NORTH DAKOTA 
Fargo—17-19 Broadway. 


NW. 2. 


the city from which the 





} 
| 
' 


quickest 


OHIO 
Cincinnati-—63-65 Plum St. 
Cleyveland—601 The Citizens’ Building. 
Columbus—310 Dublin Ave. 
Dayton—812-828 FE. First St 
Lima—338 East High St. 
Toledo—414 S. Erie St. 
Zanesville—Main and Second Sts 


OKLAHOMA 


Oklahoma City—27 
OREGON 
Portland—i04 North 


PENNSYLVANIA 
Beaver. 





-29 E. 


Grand Ave 


6th St. 









Du Bois—Weber Ave. and Franklin St. 
Erie—1426 Chestnut St. 
Harrisburg—627 Walnut St. 
Johnstown—129 Jackson St. 
Pittsburgh—32nd St. and Penn. R. R 
Pottsville—Railroad and Sanderson Sts 
Scranton—4 Cliff St. 
Lahore ya anal and Court Sts. 
po Be) errr ee 
Providence alien's Ave., Pr. O. Box 419 
SOUTH CAROLINA 
Charleston—153 Church St. 
TENNESSEE 
Chattanooga—700 E. Tenth St. 
Knoxville—426 West Depot Ave. 
Memphis—671 South Main St. 
Nashville—105-107-109 Broadway. 
TEXAS 
Dallas—802-810 Cadiz St. 
El Paso—900 Overland St. 
Houston—Raker and Cedar Sts., Box 745. 
San Antonio—Cor. Leal and N,. Salado 
Sts. 
—— S. 7th St. 
UTAH 
Salt —_ City—118 W. Second South St. 


VERM( 


— + 7 College St. 


VIRGINIA 


Lynchburg—1324 Commerce St. 


Norfolk—Cor. First 


and Front Sts. 


Richmond—18th and Cary Sts. 


WEST VIRGINIA 
Bluefield—195 Roan 


oke St. 


Charleston—Broad St. and K. & M. R. R 


Fairmont—‘A”’ 


Street. 


Huntington—820 8rd Avenue. 


WASHINGTON 
Seattle—1103 First 
Spokane—6 46 

WISCONSIN 


Ave. 


Peyton Building. 


La Crosse—Front and King Streets. 


Madison—309 East 
Milwaukee—120-134 


delivery and 


Wilson St. 
Jefferson St. 


tained, and address their orders to “Union Carbide Sales Company” at the distributing point selected accompanied by remittance, 


P.ease address request for information or special correspondence to either the Chicago or New York office. 


lowest freight rate can be 
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Specialists in Dependable 5 


We also manufacture ap- 

paratus parts, torches, etc., 

on contract, per sample. E G 
Let us figure on your next MARK 


order. 











We Sell Manufacturers and Jobbers Only 














: ICIERIO( JHER DMALENT 


<=> 


The Oxy-Thermalene Method 
of Welding, Cutting, Brazing, Etc. 


The only Acetylene Oil Gas generator in the world. Saves 25% 
on gas and oxygen. First class references. We also sell complete 
Oxy-Acetylene equipment for dissolved Acetylene for $42.00. 

Thermalene gas in conjunction with Oxygen gas produces the 
ideal flame for welding and cutting. There is no loss of time due 
to shortage of gas. he generator works only when you work. 
When sht off, generator ceases instantly. 


‘Thermaline will not The K-G Welding & Cutting Co. has 
produce faulty welds 
due to impure and & adopted the U. S. GAUGE as standard on 
moist gas. The gen- ? ; 
San ae oe their equipment. Its record in service, to- 


made portable. 


ae on, be- 
ing heavier and richer i 

Egy gg ne tures commend it to the best trade. 
other gases, has more 
body, producing a soft- 
er non-oxidizing flame, 
which assures a more 
uniform weld and a CTU LMA 
cleaner cut, without 
burning or making the 
metal brittle. 


Write for full infor- 


oo = New York, 67 Wall St. 


THE Chicago, Clark Street San Francisco, 68! Mar- 


Bridge. ket Street. 
THERMALENE Detroit, 42 W. Larned Montreal, Board of 


COMPANY Street. Trade. 


Chicago Heights, Ill. 
Works: Sellersville, Pa. 


gether with distinctive patented safety fea- 





UMddeNNUU ES nS 








FARRER MR 


<> it 
THE RMALENE ] 


> 


44, 











A 





rd 











THE WELDING ENGINEER 








Canada Carbide Sales Company 


30 Church Street 
NEW YORK CITY 


WORKS Sales Agents of 
Shawinigan 
Falls, Que. 
Merritton, 


DISTRIBUTING STATIONS 


ALABAMA Manuf’d in all 


Bessemer—2014-2024 Second Ave. MH 
CALIFORNIA standard sizes 
Los Angelese—52nd St. and Santa Fe Ave. 
San Francisco—731 Market St. 
ILLINO 
Chicago—105 W. Monroe 8t. 
LOUISIANA 
New Orleans—Camp and Common Sts. 
MARYLAND 
Baltimore—17 So. Hanover St. 
MASSACHUSETTS 
Boston—47 Oliver St. 
Springfield—50 Taylor St. 
MICHIGAN 
Detroit—343 Belleview Ave. 
MINNESOTA 
Duluth—Third Ave. E. and Michigan St. t al Ni ADIA 
MISSOURI 
sae Post Office. C ARRITI 
NEW JERS 
Newark—See New York. 
Paterson—61-63 Washington St. 
NEW YORK 
Buffalo—Seneca and Hamburg Sts. 
Malone—32-34 W. Main St. 
Middletown—28 W. Main St. 
New York—30 Church St. 
Troy—6 and 8 Grand St. 





CANADIAN CARBIDE 


Ont. “More gas per pound”’ 


SIZE PKGS. 
100 Ib. and 
1,000 Ib. 25- 
Ib.drums; 
10 lb., 5 Ib., 
2 Ib., 1lb. tins 


DISTRIBUTING STATIONS 





OHIO 
Toledo—Address Detroit. 
Canal Fulton, 25 S. Canal St. 
PENNSYLVANIA 
Altoona—2101 Beale Ave. 
Barnesboro—Ann St. and Maple Ave. 
Johnstown—134 Clinton St. 
Montrose. 
Pittsburgh—2223 Farmers Bank Bldg. 
Pottsville—Centre and Market Sts. 
Puaseutawney. 
SE ISEAnD Penn Ave. 
RHODE ISLAN 
Providence. 648 Charles St. 
TENNESSEE 
Knoxville—1761 Asylum Ave. 
TEXAS 
Fort Worth—238rd and Jones Sts. 
Houston—Address Fort Worth. 


Salt Lake City—121 W. 2nd South St. 
VERMONT 
Burlington—Park Ave. 
VIRGINIA 
Richmond—1319 E. Main St. 
VEST VIRGINIA 
Charleston—821 Virginia St. 
Huntington—1032 Third Ave. 





For special information address cor- 


Trumansburg—55 Main St. 


Watertown—112 Franklin St. respondence to New York City. 

















= 
= 
= 
= 
|= 
'E 
= 
3 
z 
= 
= 
= 
= 
= 
5 
z 
2 
= 
= 
= 








||| Oxweld Apparatus 
For Railroad Service 


is to broken equipment what a new point is to your pencil. Its use 
gets the other 95% value out of your equipment that has broken long 
before its mechanical life should have gone. 


Reclaim the profits discarded in your scrap pile with our Oxweld 
outfit. A broken tooth on a gear is easily built up and refinished and 
the gear goes back to work for its full life, and so on throughout the 
whole list. 


On your wrecking trains this outfit will prove of untold value. 
Tangled steel wreckage is quickly cut up; service is quickly resumed. 
The cost is tremendously reduced. The profit is the difference be- 
tween scrap value and replacement cost, less the small cost of repairs. 


| Oxweld Railroad Service Company 


30 Church Street 
New. York 





E Railway Exchange Building 
2 Chicago 
= : 























































PRESPURATION GUTLET 


THE HARDY WELDING GLASS 


That the large industrial concerns through- 
out the country realize there is only one safe 
welding eye protector is evidenced by the 
tact that we have been deluged with orders 
during the past three months for 


THE HARDY WELDING GLASS 
WITH NOVIWELD LENSES 


WE SUGGEST YOUR ADVANCE ORDERS 


The booklet describing this protector is free. 
Write for one. 


F, A. HARDY & CO. 


JOHN H. HARDIN, Pres. 













CHICAGO ATLANTA DALLAS 
10 S. Wabash Ave. Grant Bldg. Praetorian Bldg. 
NEW YORK SAN FRANCISCO DENVER 
29 E. 22nd St. Phelan Bldg. Gas & Electric Bld-. 
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Pure Oxygen 


Pure oxygen is essential to good wor! 
your oxygen supply is not up to the standa: 
by “American” and “Watergas” oxygen th¢ 
best welding and cutting apparatus to b 
will not do your work properly. 

We are glad to recommend “Vulcan” ws 
and cutting 
ratus to our 
tomers. Ni 
ter tools are 
and when us 
connection | 
“American” 
“Watergas” 
gen, with 
grade acety 
we know out 
tomer will o 
sults. 


















Write our 
est office 
prices. Pr 
shipments 
at all times 


‘OC LLWNNLONIO 


AY OTOLVO NVOODUINE TY 


American Oxygen Co. 


Cincinnati 





Indiana Oxygen Co 


Indianapolis 























Swift Oxygen 


For Welding and Cutting 


Unsurpassed for Quality 


Pure Oxygen Electrolytically Made under the 
direct supervision of our Chemical Laboratory. It 
is carefully controlled by chemical analysis, thus 
insuring the highest obtainable purity. 


We carry a large stock on hand so can fill 


orders immediately. 


Swift & Company 


Oxygen Department 





Union Stock Yards, Chicago, III. 
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Venversar Oxycen Tamreany 
i) Suespovcam, Wisconsin, VSIA), 
= 
—@ PURE OXYGEN and HYDROGEN GASES 


WELDING and CUTTING EQUIPMENT 
Milwaukee Branch: 315 Fourth Street 


More Cutting and Welding . 
Per Cubic Foot of Gas Welding Plants 
Of course, impure oxygen and hydrogen will for All Purposes 


do your work—after a fashion. But it is to 
your interest to know that high-purity I.0.C. 


oxygen and hydrogen will do more work 12 Sizes—Ranging in price from 
per unit of gas. And they will cost you less, 


too —- for [1.0.C. Oxyhydrogen Generators $25.00 to $250.00 


have repeatedly proved their capacity for 
making gases of maximum 


purity at minimum cost. Write for 
Send for the Catalogs — 


they point the way to catalog = ay 1 ‘BERMO” 
ae yee = Plant 
means 
m ore 
profit for 


7 


SOUS 


Savings. 


and our 


special 


ie 
wail { 
Saini ano 
ate 
ra 


Shipment made same day order received. 


Consult us on your oxygen or Liberal terms on plants if desired. 
hydrogen supply. In either our 


Bipolar or Unit types we can 
show you real economies that 
will pay generous divicenis on 
the investment. Address Department C. 


International Oxygen Company Bermo Welding Apparatus Co. 
115 Broadway New York Omaha, Nebraska, U. S. A. 


LONDON: — Arthur Lyon & Wrench, Ltd., Caxton House, S. W_ 


— 











—. $6.00 FOOT BLOWERS 


For a simple, compact, portable arrangemént to give a 
steady blast of air for blowpipe, work ‘of for any other 
operation requiring positive pressure air blast, we manu- 
facture two styles and three sizes of foot blowers, ranging 
in capacities from three to ten cubic feet per minute. Our 
catalogue ““BX,”’ free for the asking, gives full description 
and prices. Interested? 


BUFFALO DENTAL MANUFACTURING CO., Buffalo, N. Y., U.S. A. 














Carbon 
electrode 
used for 
cutting 
or heavy 
current 
welding 
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portions show locomotive 


= 


Metal — 
ro evens weys ( 
builds up 

or fills 

cavities 
when 
welding 


ENEATH the C & O locomotive illustrated above, which has weld- 
B ed seams and flue sheets, is shown a partly completed locomotive 
flue sheet. The light portions show flue ends which have been 
welded by a G-E arc welding outfit, one type of which, used by the 
American Locomotive Company, is shown at the bottom of this page. 
This welder does its own chipping, so work can go on when your chip- 
pers are busy elsewhere. The control of heat and building of metal pos- 
sible with this welder prevents distortion, uneven crystallization and 
cavities. 
A G-E arc welder will repair worn or broken parts while they are in 
place. Our nearest office will be pleased to give you additional informa- 


tion. 


General Electric Company 


General Office: Schenectady, N. Y. 
District Offices in: 
Boston, Mass. New York, N. Y. Philadelphia, Pa. Atlanta, Ga. Cincinnati, O. 
Chicago, Ill. Denver, Colo. San Francisco, Cal. St. Louis, Mo. 
Sales Offices in all Large Cities 
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AMERICAN 


(It 


HL 


CARBOLITE SALES COMPANY 


DISTRIBUTORS OF 


CALCIUM CARBIDE 


aN Ali 


Large and complete stocks of all standard sizes, packed in drums and cases, 
carried on hand at the following distributing points: 


INDIANA 
Evansville 
Indianapolis 
Terre Haute 


IOWA 
Albia 
Centerville 
Davenport 
Des Moines 
Knoxville 
Ottumwa 
Sioux City 


KANSAS 
Atchison 
Pittsburg 


KENTUCKY 
Louisville 


LOUISIANA 
New Orleans 


COLORADO 
Denver 
Victor 


ILLINOIS 
Benton 
Chicago 
Decatur 
Peoria 
Springfield 


Please address request for information 


MICHIGAN 
Bay City 
Grand Rapids 


MINNESOTA 
Albert Lea 
Duluth 
Minneapolis 


MISSOURI 
Joplin 
Kansas City 
St. Joseph 
St. Louis 


MONTANA 
Butte 


NEBRASKA 
Omaha 


NORTH DAKOTA 
Fargo 


OHIO 
Cleveland 
Columbus 
Salem 
Toledo 


OREGON 
Portland 
PENNSYLVANIA 
Harrisburg 
Wyoming 
UTAH 
Salt Lake City 
WASHINGTON 
Seattle 
Spokane 
WEST VIRGINIA 
Bluefield 
WISCONSIN 
Madison 
Milwaukee 


or prices to General Office, Duluth, Minn. 




















Albex Bifocals 


White-Smoked 


Solid white metal frames, easy cable temples, leather 
sides and adjustable bridges. 

Upper part, clear glass; lower part, gray green Hal- 
lauer glass for welding. 


Per pair - - - - - - = = = - $1.50 


Blue-White 


Same frame with the upper part, cobalt blue glass; 
lower part, clear glass. 
Each pair supplied with a strong steel case. 


Per pair - - - - = += $1.50 


WILLIAM C. ADAMS 
Manufacturer, Importer and Wholesale Dealer in 
Welding Goggles and Protection Glasses 


332 BOYLSTON STREET 
BOSTON - - - MASS., U. S. A. 


Write for Catalogue. Samples Submitted. 








THE K-G TORCH 


NO FLASH-BACK— 
NO BURNT TIPS— 


Cutting through three steel-copper _— plates, each plate 
%-inch thick and all riveted together. tart made without 
drilling a hole or beginning at the edge, 


TRY THIS WITH YOUR TORCH 


How much gas and labor do you waste with imperfect cut- 
ting torches? 


There is one torch that is right. 


THE K-G 
K-G Welding & Cutting Co., Inc. 


556 West 34th Street, New York City 
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Ory-Aceilene Welding and Cu 





This Welding Process 


Deserves an Important 
Place in Every Shop 
and Factory. 


Aside from any other process of metal joining Prest-O-Lite Process used in the manufacture of the Marm 
¢ a 4 5 rear axle. Tacking” rivets used to hold bearing supt 
you may now be using in your shop, you need (inside) in alignment, preparatory to welding 
the Prest-O-Lite Oxy-Acetylene Process. In 
thousands of shops and factories, it is everywhere in predominant use for a large variety of manu 
. . . = 5 v3 
facturing and repair operations. 

It will greatly enlarge your range of operations because with this welding process you ca 
handle easily and economically many difficult operations that are practically impossible by oth: 
methods. 

Investigate the great opportunities for increased quality and decreased cost made possible 

Ae ae : 
all kinds of metal joining operations by the 


PROCESS 


IXmploys both gases (acetylene and oxygen) The necessary equipment is not expensiv 
in portable cylinders. Prest-O-Lite Dissolved We furnish high-grade welding apparatus for 
Acetylene (ready-made carbide gas) is backed $60 (Canada, $75); acetylene service at ad 
by Prest-O-Lite Service, which provides dry ditional cost. Also adaptable for oxy-acetylene 
purified gas, insuring better welds, quicker cutting by the purchase of a special cutting 
work, and lower cost, and also avoids the large blow-pipe. Thorough instructions are fur 
initial outlay and heavy depreciation incurred nished free to every user—any average work 
in making crude acetylene in a carbide gen- man who understands metals can learn the 
erator. process quickly. 


Let us send you extensive data and valuable illustrated literature free. The advice and assistance 
of our Welding engineers are at the disposal of Prest-O-Lite users at all times. Write and get 
their advice in any metal joining problem now confronting you. 


The Prest-O-Lite Company, Inc., 


The World’s Largest Makers of Dissolved Acetylene 


Main Offices and Factory Canadian Office and Factory 
851 Speedway, Indianapolis, Ind. Merritton, Ontario 


53 Branches and Charging Plants 











THE WELDING ENGINEER 15 





The Welding Engineer 
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THE WELDING ENGINEER PUBLISHING CO., 
608 S. 
Telephone Wabash 7134. 


Dearborn St., Chicago, Ill. 


L. B. Mackenzie....4 ...President Editor 


Subscription payable in advance and postage free : 

United States, Canada and Mexico . eee +. $2.00 a year 
foreign Countries 
Single copy, domestic .20 cents 


single copy, foreign 25 cents 


50 a year 


Entered as second-class matter January 20, 1916, 


postoffice 
4t Chicago, Illinois, under the act of March 3, 1879. 


» Welding Engineer is a member of the Audit Bureau of Circula- 


We guarantee that of this issue more than 4,000 copies were 

printed, excluding copies spoiled in press room and bindery. At 
the time of mailing the known distribution was (actual count al- 
ways exceeds press order): 
‘opies to paid subscribers 
‘opies to advertisers . : ; 
Copies to prospective advertisers 0 
Copies to other trade papers, correspondents, etc 10 
Copies mailed as samples to prospective subscribers 1,801 
Copies retained at office of publication to fill new subscription 

orders, etc...... ‘ 300 
Copies for office use 10 

TOTAL 4,000 


VOLUME 1. SEPTEMBER, NUMBER 9. 


The Demand For Welders 

N a recent issue of a Detroit newspaper we noticed practi- 

cally a column of classified advertisements for welders 
Of course, Detroit is experiencing a remarkable period of 
prosperity, but this is no doubt true of most any big city 
you might name. As a matter of fact we do not believe the 
demand for experienced welders will fall off after the war. 
On the contrary we think there will be an increasing demand 
for capable men. As we have said before, a welding process 
of some kind is an economic or a measure, and the progress 
of the industry can hardly be arrested. 


Teaching Welding. 
CORRESPONDENT who is deeply interested in weld- 
44 ing schools writes to ask us if we can suggest some mar- 
ketable article students of welding might manufacture while 
attending school. The idea is, of course, to put the student 
and the school on a more solid financial basis. In discussing 
this question with a gentleman, who may be said to be one of 
our pioneer welding engineers, we are favored with the fol- 
lowing criticism of the plan: 
“In my opinion it would be highly injudicious for welding 
thools to attempt to allow their students to produce articles 
As soon as a welding student becomes efficient on 
particular line of work it is time for him to stop prac- 
ing on that class of work in the school and to get some- 
ing he is not efficient at. If he were allowed to produce 
les for sale, before he was really efficient in the welding- 
f these articles he would undoubtedly produce inferior 
les. This would be circulated and there would be com- 
ts concerning the articles, with the result that more 
than good would be done to the welding industry. I 
ve if welding schools were trying to produce articles 
ile they would in time, and only naturally, begin to de- 
into manufacturing concerns and students would be 
on the one class of work which they produced most 


sale. 


efficiently, instead of being swung over continually to differ- 
ent classes of work.” 


Bunk Welding Schools. 
7 E know of a certain so-called school of welding which 
charges students fifty dollars for a complete course. 

Ste adily 


This 


tions for 


school advertises and claims to secure posi- 


graduates, wages as high as ten dollars per day 
being promised. The students turned out by this particular 


school can by no stress of imagination be called welders 
In fact they have hardly enough training to qualify as help- 
ers. This is injurious to the entire welding industry and 
we are inclined to think that the proprietors of such schools. 
who deliberately publish false and misleading advertisements, 


should be prosecuted 


A Railroad Saves Money. 
HE FOREMAN of the welding department of a big 
western railroad recently found he could’ make a satis- 

factury substitute for brass locomotive oil cups out of sheet 

iron, the saving amounting to more than four dollars per 
cup. A thousand oil cups were made up out of sheet iron 
used as required. This 


and are in stock to be 


serves to 
illustrate the adaptability 


of the welding process and em- 
phasizes the value of a master welder who can see beyond 
This particular foreman, if he were 
given a roving commission, could save the price of a small 
railroad in a few years, simply by virtue of his apprecia- 
tion of the flexibility of the art of welding. 


the end of his nose 


Drop Forging Defects 


: | ‘HE 
of flaws in drop forgings is one of the recent develop 
ments in the welding field. 


application of welding processes to the correction 


The defects in drop forgings are 

First, insufficient metal to fill 
flow of metal; third, 
dies, causing dents or holes. 


due to three primary causes. 


out dies; second, imperfect foreign 
Since the 
value of a drop forged automobile axle may be from $35 to 
$40 the serious matter. Undoubtedly 
the great pressure which is being brought to bear on auto- 
mobile manufacturers, in the form of competition and lower- 
ing selling prices, will result in more attention being given 
the subject of welding. 


matter lodging in 


loss of an axle is a 


The Business Outlook. 

Vy Hat the future holds for American industries is a mat- 
ter of keen When orders begin to fall off in 

the big plants the smaller institutions are not long in feeling 


interest. 
the depression. The steel industry is of particular interest 
to the welding trade, for it is the very foundation upon which 
our prosperity rests. In a recent editorial The Jron Age says 
of the outlook in the steel market: 

“Reviews of the steel market have pointed out in the past 
the whole attitude of consumers toward the 
changed. The continuance of heavy purchases 


from abroad, with deliveries running six months and nine 


six weeks that 
inarket has 
months ahead, and the appearance of large export inquiry 
tor steel for other than war purposes seems to have removed 
all question as to the full operation of the steel capacity 
of the country for many months to come, and has centered 
attention on the buying of steel at present contract prices 
for delivery running well into 1917. 

Nothing has so impressed students of the present remark- 
able situation in the steel trade with the strength of the 
producers’ position as the measures the mills have adopted 
to secure a proper distribution of their output. In previous 
booms buyers ordered heavily ahead and then reckoned that 
at some time, though it might be distant, the mills would 
reach these orders and from then on the buyers’ course would 


be smooth. The difference now is striking. 








Welding and Brazing of Malleable Cast Ir 


Results of Practical Experience in 


Handling This Very Difficult Metal 





Malleable cast iron is a crude form of wrought iron ob- 
tained by decarbonization. The castings are made in the 
ordinary way from low silicon iron with little phosphorus 
and sulphur; they are placed in cast iron boxes in con- 
tact with oxide of iron or peroxide of mangenese and heated 
to a red heat, until most of the carbon is removed from the 
surface; thus the reaction commences at the surface of the 
casting and spreads more or less to the interior of the 
metal. In this case the articles of malleable cast iron con- 
sist of a core of cast iron surrounded by a layer of iron. 
Therefore it is understood that between the surface, which 
is almost free from carbon, and the center of the core, which 
is cast iron, there exists a carbonized intermediate zone 
(Fig. 1) according to its distance from the surface or the 
core. 

In most cases, thin articles are sometimes totally decar- 


\RON ~ 





No. 1.—Cross Section of Malleable Cast Bar. 


honized, and if the thickness does not exceed % inch, they 
can be welded just the same as in the case of mild steel, 
using a pure Norway iron welding rod of the first quality. 

On the contrary, in the thick parts, the core of cast iron 
is present, and the welding operation becomes questionable 
on account of the entirely different nature of the metal be- 
tween the surface and the core and their different melt- 
ing points. Therefore as a general rule, all thick parts of 
malleable castings cannot be welded properly. 

However, there is a way, with the aid of the oxy-acetylene 
blowpipe, to repair almost any malleable cast iron article 
with the brazing process. 

Method of Brazing. 

There are two methods of brazing malleable cast iron, 
the beveled and close process. 

The beveled method required beveling the crack or frac- 
ture to a 45 degree angle and cleaning the neighboring sides 
of the bevel about “% inch. Then heat the bevel uniformly 





By B. Kopferschmidt 


on both sides to a bright red. Apply with a smal 
a little cleaning flux on both sides of the bevel and 
surface. When the flux is thus applied, the flam« 
not be removed and right after this a 4% inch Tobi: 
welding rod should be heated at the extreme end and 
in the flux, and, presuming that the casting is a 
red, apply the rod in the bevel. When the welding 
melted one will observe that wherever the flux was a 
a brass coating is obtained. It remains then for th: 
ator to fill up bevel with the Tobin bronze rod, over 
ing a little more metal on top, all over the brass 
surface. Care should be taken not to attack the metal 
the jet, the same as for welding cast iron. 

The flux used for this method is the same as us 
brass or bronze welding. 

The close method of brazing malleable castings is 
economical and reliable, but requires more skill. Th: 
or fracture is not beveled, but just cleaned on both su: 
about % inch on each side of crack. It is then pre! 
with an oil, gas or acetylene blowpipe to a bright red 
skill required on this operation is to secure a uniform 
ing. To accomplish this, it is necessary to preheat 
slowly at the beginning so the heat will penetrate thro 
out the casting and when the heated portion becomes ré 
should be red all the way through. Then apply the flux ¢ 
same as in the first method. If the casting is a bright 
on both sides of crack, the flux will penetrate throug! 
the casting to the bottom surface; then without rem: 
the flame, apply the % inch Tobin bronze welding rod 
the surface and, rubbing it on the surface, one will not 
that the melted brass will follow the flux throughout 
casting and on both surfaces, thus joining both sides of 
crack by cooling. 

It is understood that the same preheating methods 
observed in malleable castings as applied in cast iror 
take care of expansion and contraction. 

This second method of joining is the most reliable, 
the writer experienced on most severe tests that the weld 
could not break again at the brazing line. 

The fluxes used for the second method are “Peerless Flux’ 
or “Superior Brazing Compound.” 





WELDING AUTO SPRINGS BY THE OXY-ACETY- 
LENE PROCESS. 
By O. B. Besner. 

Before undertaking to weld automobile springs it is nec: 
sary to have the proper equipment, besides some “know 
how.” 

First, it is absolutely necessary to have a good torch, on 
that has the proper mixing principle, so that you can get 
neutral fire. There are a number of cheap torches on th« 
market with which it is impossible to get a neutral fire. Ad 
just your gases so your fire looks right, but when you try to 
weld high carbon steel with them, you find you cannot d 
it without burning more or less of the steel. So by all 
means have a good torch; it is far cheaper in the long run 


Second, you must have a forge, an anvil, hammer and 


tongs, and some knowledge of ‘blacksmithing. 
Third, you must have the leaf that goes next to the broken 
one, or if more than one, then you want the whole spring 
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you can fit the leaf after welding, and also give it 
er set, as shown in sketch. No matter how good a 
u make, if it is not properly fitted and set, your job 
ood, for each and every spring leaf depends on the 
e to it for and leaf that is not 

ts share weakens the whole spring. 
the broken leaf and V it from both sides, if broken 
the bolt hole, V the hole out also; do not try to 
V out enough of the break so that the leaf will 
inch to % inch shorter, this to allow for draw 

¢ out afterwards. 

Set the broken leaf as near in position as possible. Be- 
weld | both ends of the steel 
the break to a good red heat, then I bring the torch near 
nough so that the tip of the cone of the inner flame just 


wiches the work. 


some support, any 


re beginning to bring 


As soon as the metal begins to flow, | 
ull back just enough to keep the metal melting and not 
urn it 

Every few seconds, pull the fire off just the fractional part 
fa second to let the metal set that you have added. 

When the weld is completed it should be larger than the 
est of the leaf. 

[| weld springs with spring steel wire % inch to inch 

diameter, the kind commonly known as furniture wire. 
I use a flux composed of equal parts borax, bicarbonate of 
soda, carbonate of 
harcoal 


soda (soda ash) and % part animal 


Keep enough of the flux on the work while weld 


ng so that you are practically flowing your metal under a 

Im of it all the time. 

After making your weld, let it cool just long enough to 
set; that is, when it has about lost its red color. Then take 
t on the emery wheel and grind off the scale and flux, un- 
til the metal shows clean; but do not grind it down to size. 
Now take it in the forge (having previously made sure of 
2 good clean fire) and give it a low borax welding heat, or 
what is known among blacksmiths as a wash heat, which 
s just a little hotter than cherry red. Then take it on the 
anvil and hammer it fast, but not too hard, with 
sized hammer (2 to 2% Ib.). 

Care should be taken to hammer it evenly all over, for if 
not evenly hammered it 
hard to straighten. Do 
red color. 


a medium 


will tend edgeways, and is then 
not hammer it after it is off the 
Just fit it somewhere near to what it ought to 
be and then let it cool. 

The idea of the hammering is to pack the grain of the steel 
ind toughen it, because all autogenous welds on steel are 
nothing more or less than cast steel. 

After it is cold finish it up to size, and if the break was 
through the hole, drill it out, then take the leaf and finish 
fitting and setting in good shape. By warming it to a2 
smoking black heat wherever it wants bending you cai soon 
very easily spring it with a hammer wherever you want to. 
\iter you have it fitted, warm it all over to a low even 
red heat and plunge it in water not colder than 70 degrees 

renheit. This hardens it. Now to draw the temper, 
rm it all over until it is hot enough to make a white 
stick smoke by bringing it in contact with any part 

f the leaf. Care should be taken not to get it hot enough 

nite the stick, as that would be too hot and leave the 
g leaf too soft. After bringing it to the right heat 
t down and let it cool slowly. 
w I do not claim that this method is infallible, but it 
best that I have tried during my 8 years of practical 


experience 


making 


Chere are certain used in 


well you weld 
them nor how carefully you heat treat them afterwards, they 
will break just to one side of the weld, or right in the edge 
of it 


grades of. steel 
some springs, that no matter how 


The above method takes in the general run of American 


and English steels: but not the 


specials, which are heat 


treated, tempered, etc., by secret processes 
NEW USE FOR TORCH. 


Gentry, Atlanta, Ga., 
Products i O., 


Mr. SS; -P 
Linde Air 


acetylene cutting torch 


who is connected with the 

| novel the oxy- 
The Target Co., Mem- 
a torch to cut the figure shown in 
steel 


reports a 


use for 


Uncle Sam 


phis, Tenn., and they use 


illustration out of 3/16 plate. It is stated that an 

















Making Metal Targets with Oxy-Acetylene Torch. 


The 
unusual feature is the symmetrical lines observed, without 
the aid of an oxygraph 


operator can complete seven of these figures per day. 


machine. This is an amusement 
and “Uncle Sam” doffs his hat every time the bulls 
eye is hit. Where the arm is connected to the figure there 


are several welds 


device 


These people use Prest-o-Lite apparatus 
and gas and Linde oxygen. 


IMPERIAL BRASS ENLARGING. 

The Imperial Brass Manufacturing Co., Chicago, announce 
that construction will be begun immediately on an addition 
to the present plant. The present building contains 75,000 
feet of floor space and the new building will contain an 
equal area, giving a total of 150,000 square feet. The new 
building, like the old, will be of heavy mill construction 
and located on the site adjoining the present plant, which 
is on the corner of Harrison Street and Racine Avenue, 6 
Bids 
have been secured for the new building and necessary factory 
equipment has been ordered. The new foundry space will 


minutes from the loop district, on expensive ground. 


double the present space. 

The present plant has been running night and day for 
many months without doing a penny’s worth of war business 
and there is every expectation that the new plant will work 
to capacity as soon as completed. 

\ coke or charcoal fire is excellent for preheating if the 
size of the casting renders heating by a torch impractical. 
Charcoal is better than coke, since it gives a clean fire of 
about the right temperature. Once started charcoal burns 
readily with but little draft. If is used, care must 
be taken to see that the not allowed to become 
overheated and burned. An ordinary blacksmith’s forge 
may be used for heating parts when no other method is 
available, but great care taken to see that the 
work is not burned on one side 


coke 
work is 


must be 





The Electric Arc Welding Process on Elect jc 


A Summary of the Work Which Is Now Being 
Done and Which May be Untertaken in the Future 





The application of electric arc welding to the maintenance 
of track and car equipment on electric railways, is one 
which has been pretty thoroughly developed in the past six 
years. This development has been due to the activity of 
a well known manufacturer, by the introduction and use 
of their apparatus, consisting of a rheostat which is used 
across the 550 volt trolley circuit. ‘This apparatus has 
been used for arc welding both on the track and in the re- 
pair shop. The oxy-acetylene process has also beemjused ex- 
tensively in shop work, although it has not, beeh used on 
track repairs to any great extent. The electric railway oper- 
ating men are, as a class, familiar with welding processes in 
general, since the thermit process has been used in.the weld- 
ing of joints for a number of years, as has also the contact 
welding process or Thompson process, in the welding ot 
fish plates on joints. A large percentage of the important 
railways of the country, therefore, have had some experience 
with welding, and in general, the experience has been profit- 
able. For this reason, electric railway mén are favorably 
disposed toward the arc welding process. The application 
of arc welding on electric railway work falls naturally into 
two classes: that which is done under the supervision of 
the engineer of maintenance of way, which includes all track 
work, and that which is done under the supervision of the 
superintendent of shops, or master mechanic, and which 
includes all work done in the shop in the repair of cars, etc. 

The welding on track work, up to the present time, has 
consisted practically, so far as the arc process is concerned, 
of the filling of cupped joints and the repair of switches and 
hard centers at cross-overs. The work has been done almost 
entirely by the use of the Indianapolis welder. Although this 
method has many objections, there are a number of operating 
men on street railways who claim that they have saved the 
cost of the apparatus in less than a week’s operation. 


The necessity for repairing a joint by the process arises 
from the fact that on track, where the cars pass in one di- 
rection only, the wheels in passing from one rail to the 
adjacent rail, pound out a cup on the second rail. This 
comes about as a result of a breaking down of the road bed 
which makes the joint rest on an insecure foundation. The 
constant pounding loosens the bolts which hold the fish plates 
so that in time the jar in passing from one rail to the next 
becomes noticeable to passengers. Once such a cup has 
been formed there are only two ways in which the diffi- 
culty can be eliminated; either the rail can be taken out 
and a new rail put in, or it can be repaired by the arc process. 
The former method cannot always be used, because if the 
track is in bad condition and all of the rails are pretty well 
worn the introduction of a new rail, which is not worn will 
make conditions as bad as they were before. The usual 
procedure where the arc process is not used is to take up 
all of the track where the trouble occurs and relay new rails. 
The expense of doing this, of course, is very high, since a 
gang of from twenty to thirty men is required to re-lay 
track without interrupting the service. The old rails can 
sometimes be sent to a shop, or in some cases, the work 
is done right on the ground, and the worn ends cut off, new 
holes drilled for the fish plates and the rails put in service 
on some other part of the line. The other alternative, of 
course, is to scrap the rails. There are many cases on rec- 
ord, where long lines of track have been kept in service by 
the use of the arc welder, for three or four years, in addi- 
tion to the ordinary life of the track. The saving in cases 


of this kind, runs into the thousands of dollars 
cost of the equipment is a negligible factor. 

Another defect which occurs on the electric raily 
is known as corrugation. This does not occur at 
of the rail but may occur at any joint in the w! 
of the rail. The causes assigned to this difficulty 
erous, but the corrugated rail looks as if the metal o; 
of the rail has been slipped into corrugation. In othe: 
it appears that the top layer of metal on the top ot 
slides on top of the rest of the metal of the head ; 
and forms what might be called wrinkles or corrugat 
car passing over a corrugated rail makes considerab| 
noise than when passing over a perfect rail and 
vibration and jar is felt by the passengers. Onc. 
begins to show corrugation, the deterioration is ra; 
the case of corrugated rails and cupped joints, t! 
electrode process is used to fill in the metal in the 
After the metal has been filled in, the excessively h 
may be ground off with a hand grinder; then the 
cating grinder is put on that section of the rail and 
face obtained. 


There is some variation in the practice of grin 
the excess metal. Some companies use the recipr 
grinder only, while others use both the hand grit: 
the reciprocating grinder. The latter process seen 
preferable because it is undoubtedly the most eco: 
The rate of grinding with a reciprocating grinder is 
low, and where the filled in section is considerably 
than necessary an unreasonable length of time is req 
bring it down to the proper surface. 

The kind of electrode used depends a great deal 
the particular ideas of the person in charge of th 
So far as actual results go, the standard electrod. 
we use, or even Swedish Iron, will give results whi 
entirely satisfactory on ordinary rail section. The o 
rail section may contain as much as .40% carbon whil 
standard electrode usually does not contain any mor 
.12% carbon. It would seem that the metal in th: 
section, therefore, would be considerably softer thar 
rail. This however, does not seem to be the case. T! 
explanation seems to be something as follows: The 
steel which is put on the rail by the metal electrode p 
is not a normal cast steel, due to the sudden cooling 
instant it is deposited on the rail. It has been found t! 
forging metal so deposited, or, in other words, 
mechanical treatment while it cools, increases its hardnes: 
a considerable degree, so that after the repaired rail has 
in service for a short time, the action of the wheels i: 
ing the metal this mechanical treatment probably 
the metal considerably harder than the metal of the « 
rail. For high carbon rails, that is rails which cont 
high as .90% carbon, and for manganese centers, th: 
carbon electrode should be used. One street railway 
pany buys ordinary spring steel for this purpose 
possesses about 1 per cent carbon. The results they obt 
by the use of this steel on manganese centers and hig! 
bon rails are perfectly satisfactory. The building 
broken tongues in switch construction is also a freq! 
application. The excess metal here, of course, is grow! 
off by the use of the hand grinder. 


There is An Objection to the Rheostat Method of Welding 
In the first place, to weld with 150 to 180 amperes 
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necessary to take from 82.5 to 100 K. W. from the line. This 
causes, in many cases, an objectionable line disturbance, and 
means that the cost of power for the work is a considerable 
item. A great deal of difficulty is experienced in making the 
proper contact on the trolley in order to operate one of 
these welders. In taking this amount of current from the 
trolley wire, burning of the wire frequently occurs and in 
some cases to such an extent that the wire is completely 
burned in two. If the wire is not entirely burned in two the 
arcing of the contact will materially weaken the wire so 
that in time of stress, due to sleet, etc. the wire will break 
at this point. There is a device on the market to prevent 
this but up to the present time it has not been used very 
much. Another seriows objection to the rheostat apparatus 
is that when the operator is not welding, he has the full 
potential of the line between the electrode holder and the 
ground, so that if there is a hole in his glove, or he care- 
lessly gets*in contact with the bare cable, or bare parts of 
the electrode holder, he will get a full potential through his 
body. A good many serious accidents of this kind have oc- 
curred and a number of operators have been killed in using 
this equipment. 

Another rather serious objection to the rheostat method of 
welding is that in track welding it is impossible to make the 
track positive side of the circuit. On all trolley systems the 
track is always made the negative side of the circuit. This 
is done to eliminate as far as possible the effect of electrol- 
ysis on water pipes running in the street with the trolley 
tracks. Since it is a well established fact that the greatest 
amount of heat in an electric arc is liberated at the positive 
electrode, it is particularly desirable to have the raiis, which 
has the greater mass, the positive electrode. Better welding 
can be done with this connection than with the reverse. 
With the rheostat apparatus and the rail necessarily negative, 
the tendency is for the electrede to burn faster than the 
rail, so that globules of hot metal from the electrode drop on 
the cold rail and do not weld. 

A variable voltage welder has many advantages over the 
rheostat apparatus. It is as readily portable as the rheostat 
apparatus. For welding at from 150 to 180 amperes the power 
taken from the trolley wire will vary between six and eight 
kilowatts, the difficulty arising from the burning of the trolley 
wire is entirely eliminated, because of the small amount of 
current taken, by the use of the motor generator set the rail 
can always be made positive and better welding done in less 
time. Owing to the low voltage used there is no danger of 
the operator getting a shock from coming in contact with 
the electrode holder. . 

The question is frequently asked regarding the motor- 
generator set: “What provision is made to take care of the 
voltage variation on the trolley?” On these units the follow- 
ing provision is made for this voltage vibration: The motor 
field poles are operated considerably below the knee of the 
saturation curve. The result is that the speed variation of the 
motor is not proportional to the voltage variation of the 
trolley circuit but is 15 to 20% less than the percentage vari- 
ation of the voltage of the trolley circuit. The separately 
excited field is operated at a point considerably above the 
knee of the saturation curve of the pole pieces. This means 
that for a given variation of speed of the unit, there is not 
a corresponding variation of the current in the arc circuit, but 
something less than that variation. The net result of these 
two features in connection with the use of the Arc Stabilizer 
produces a current in the arc which is considerably more 
steady than it is possible to obtain with the rheostat appa- 
ratus. The current variation with the rheostat apparatus is 
in direct proportion to the voltage variation of the trolley 
circuit and for this reason the variable voltage equipment is 
considerably superior to the old type of apparatus. 

The application of arc welding in the electric railway 
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repair shop has not proceeded with the same rapidity as the 
application on track work has proceeded, although 
the saving which can be accomplished is quite as great. 
In this field the oxy-acetylene has probably been used more 
than the electric arc, although most companies who have 
used the arc process on track work have also done some 
repair work in the shop with it. The operation of electric 
cars over the track produces excessive wear on practically 
every part of the truck and underframing. The wear and 
tear on electric cars is probably greater in proportion to the 
value of the equipment than is the wear of a steam locomo- 
tive, resulting from its travel over the rails. The sudden 
starting and stopping with the consequent reversal of strains 
in all the members, means that at every point where the 
car is fastened together with rivets or bolts, extessive wear 
occurs. Where one part rubs over another the deterioration 
is extremely rapid. When a part becomes worn there are only 
two things that can be done; either new metal can be added 
and the part repaired, or it must be scrapped and a new part 
put on the car. It is obvious that the repair of the part by 
adding new metal produces a large saving. Where a part 
can be repaired without taking the car apart or taking the 
truck out from under the car, by the use of the welding pro- 
cess, an additional saving is made. Owing to the ease of 
application of the are process, this can frequently be done 
and in this case the Master Mechanic credits himself with 
saving the price of a new part, less the cost of welding,—the 
saving in labor represented by the amount of time saved by 
not taking the car apart, and the additional saving resulting 
from keeping the car in service rather than having it lying 
idle in the repair shop. 

The following parts are the principal ones which are re- 
paired: 

Truck Frames 

Draw Heads 

Brake Hangers 

Spring Hangers 

Body Bolsters 

Motor Cases 

Armature Shaft 

Gears 

Journal Boxes 

Resistance Grids 

Bolsters 

Channel Iron Underframing 


The only way in which the metal can be filled in the 
worn parts is by the oxy-acetylene welding process or by the 
arc process. The relative cost of the two processes is much 
the same as. in other applications. 


The metals encountered in the repair of cars include cast 
steel, cast iron, wrought iron,+ mild steel and bronze. All 
of these metals can be successfully handled in the railway re- 
pair shop. A large percentage of the work can be called 
“bench work” and preheating furnaces and torches can be 
used to a good advantage. While as a general proposition 
the arc process is not recommended on cast iron for com- 
mercial reasons, in this particular application it is safe to 
state that any piece of cast iron that can be welded with 
the oxy-acetylene process cari be welded with the arc process. 
A rather unique application of the arc process is being made 
by the Baltimore Street Railways in the repair of bronze 
brushholders. The saving made by the application of the 
are process on this job alone justifies the total expense for 
two operators. There is one peculiarity to the application 
of the process for the repair of cars that does not exist on 
any other arc welding application. There are many jobs of 
exactly the same nature since the car equipment is standard- 
ized to a large extent. This justifies a considerable amount of 
time spent in the solution of a given problem since that 
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it is certain that a number of similar jobs will reoccur from 
day to day. 

The capacity of the equipment required for each operator 
is 200 amperes. While there are a few installations of ap- 
paratus where more capacity than this has been installed for 
one operator, the result of the experience of such shops 
makes it plain that 200 amperes per operator is the most 
economical amount of capacity which can be used. This 
permits the use of the machine for either carbon or metal 
electrode on any kind of a job that will arise. There are 
few cases where it would be necessary to couple two of the 
200 ampere units together to get a higher capacity. It has 
been our policy to recommend the most economical amount 
of capacity to the customer rather than the largest amount 
he will pay for, since the former policy pays in the long run. 

There are three men connected with an electric railway 
who should be interested in this kind of work, or rather 
three departments. While the title may vary with different 
roads, the division of responsibility is about the same in 
all cases. The superintendent of maintenance of way, has 
charge of the tracks. The superintendent of shops, or Master 
Mechanic, has charge of the repair of the cars in the shop. 
The president or general manager stands between the operat- 
ing department and the directors who demand a profit from 
the operation of the road. The arc welder means lower cost 
of operation per mile of track and less labor for the superin- 
tendent of maintenance of way. The welder serves the Mas- 
ter Mechanic inasmuch as it cuts down the operation cost 
for car mile operated and speeds up the operation of his 
shop, and increases his output with a given number of men. 
The welder cuts down the cost of operation of the road for 
the general manager or president and enables him to show 
his directors a greater profit from the operation at the end 
of the year. It is a good proposition for all concerned. 





THE OXY-ACETYLENE CUTTING PROCESS IN THE 
LOCOMOTIVE BOILER SHOP. 
By B. Kopferschmidt. 

The Oxy-Acetylene cutting device in the boiler shop is 
not intended to perform any operation that has not already 
been accomplished by some standard means; it replaces the 
hand or air chisel, and can be performed in any position 
whatever. The operator can cut towards him, away from 
him, horizontal, vertical, circular, overhead, and through 
double sheets without changing his position or turning the 
blowpipe. 

Another important factor obtained by the oxy-acetylene 
cutting process is “Safety.” It is a well known fact that 
the heavy sledging in cutting off rivet heads, nuts, or rip- 
ping sheets, have caused many an accident. With the oxy- 
acetylene cutting device all these accidents are eliminated. 

The results obtained from the oxy-acetylene cutting de- 
vice, over the mechanical devices, are safety, a decrease in 
time required, an increase in efficiency and a reduction in 
cost. Cutting with the oxy-acetylene blowpipe in the boiler 
shop can be done for half the cost over any other mechani- 
cal device, while the remarkable speed at which the work 
can be accomplished is a great time saver in the locomo- 
tive boiler shop. Any ordinary operator can cut for ten 
hours without getting exhausted, or stopping to resharpen 
the tool. 

The most important gases that are used for cutting are 
oxygen and acetylene. 

Acetylene can be substituted for other gases such as 
hydrogen, coal or illuminating gas, Pintsch gas, water gas, 
blaugas and gasoline. 

The principle involved is about the same in all cases, with 
the exception of acetylene, which is more preferable in the 
boiler shop on account of its efficiency in cutting through 
rust or scale. 









Oxygen, however, is the real factor in the success‘ 
plication of either gas; it is the combustion agent us 
cutting with the blowpipe. 

The combustion is a chemical reaction between th: 
gen and the body which burns in it. The product 
combustion is called oxide. In the same way as this 
combustion, one can place what is called slow com! 
Oxidation of iron and steels by contact with the air 
contains one-fifth oxygen) is slow combustion. This 
combustion will continue, until the layer of oxide (r 
thick enough to protect the rest of the metal fro: 
action of the air. This reaction or oxidation increase: 
increase of temperature; thus iron and steel rapidly . 
when heated to redness in air, and, of course, much 
so in contact with pure oxygen. Therefore, if a | 
pure oxygen is projected on a previously heated iron, 
row cut is accomplished. The oxidation commences : 
part which has been previously heated to redness, b¢ 
at this temperature, the reaction takes place readily 
combustion of this portion of iron disengages heat, a 
tion of which is absorbed by the neighboring part: + 
sufficient to raise it to red heat, so that it in turn burns 
this reaction progressively propogated throughout the n 
The oxide formed has a much lower melting point thar 
of the metal and is detached, leaving the iron conti: 
bare. 

Therefore iron and steels are capable of being cu 
rapid combustion of the metal under the action of 
oxygen. The operation consists of projecting on the 1 
previously heated to redness, a jet of oxygen escaping 
a sufficiently high pressure. The oxide is driven away 
is produced, and the combustion extends throughout 
thickness to be cut. It is only necessary to displace pro; 
sively and regularly the nozzle of the oxygen jet to obt 
any desired line of cutting. 

To accomplish this purpose a cutting blowpipe was 
signed, to produce a preheating flame, and to whic! 
joined in a permanent manner a second arrangement 
bringing the cutting oxygen with its regulation and its | 
jection on the metal. 

The chief point of a good cutting blowpipe is that thes: 
rangements should be so combined that it will be ha 
possible for them to get out of order, to be easily man 
and above all, the economy of the oxygen consumption. 

The equipment consists of one cutting blowpipe, two fi 
ble tubes (one carrying the oxygen, and the other 
acetylene), one oxygen constant pressure regulator wit 
two gauges (the larger gauge showing the tank pressure 
the smaller one showing the work pressure on the blow- 
pipe), one acetylene pressure regulator with two gauges 
one pair of light smoked goggles, one gas lighter and two 
wrenches. 


Adjusting and Method of Cutting. 

The oxygen regulator should be adjusted to the proper 
pressure for the size tip and thickness of metal to be oper- 
ated upon, and to do so open oxygen tank valve, then open 
the cutting valve at the blowpipe, and turn adjusting screw 
to the right until the indicator on the small gauge will show 
the desired pressure. Then close oxygen cutting valve and 
send the oxygen and acetylene as for a welding blowpipe 
Light and regulate the flame as near as possible in propor 
tion to the thickness to be cut. Again open the valve for 
the cutting oxygen, and one will notice an excess of acety- 
lene. It is therefore necessary to obtain the final regulation 
of the flame with the valve controlling the cutting oxygen 
open. This done, close the valve and the apparatus is ready 
to begin the work. 

If compressed acetylene is used, adjust the regulator s 
the indicator on the small gauge will show 10 lbs. This 
pressure will take care of all the cutting in the boiler shop 



























cutting is commenced on one of the edges of the 
The metal is heated by projecting the nozzle of the 


piece 
ilowpipe on the corner of the piece and about % inch above 
metal to be cut, and when it is raised to redness, cut- 


tne 


ng is commenced by opening wide the oxygen cutting 
a The oxide of iron is thrown on the side at the be- 
ginning and underneath as soon as the cut has penetrated 
through the thickness of metal; only then when the oxide 
has gone through the metal, the blowpipe should be ad- 
anced regularly, so as to follow up the operation. If the 


operator advances the blowpipe too fast, the cut does not 
.o through, and the oxide is blown on the sides or all around 
in blowpipe; in this case the oxygen cutting valve should be 
closed, and follow then the same preheating operation. If 
the operator goes too slowly the oxygen is wasted. How- 
ever, an intelligent operator will quickly master the proper 
speed of advancement and follow up the operation normally. 
if a clean and regular cut is desired, one may use a blow- 
pipe on rollers or a guiding support. 
Applications. 

In a general way the application of the oxy-acetylene cut- 
ting apparatus will save about 50 per cent over the mechani- 
cal processes. It is, however, necessary to guard against 
applying it to all jobs and especially those for which spe- 
cial tools have been designed. For instance the cutting off 
superheater tubes, where special pneumatic cutters have 
been made, the oxy-acetylene cutter will prove more expens- 
ive and not as easily adapted. 

However, there is an enormous amount of work left that 
is practical and economical. Below are a few of the many 
jobs that are applied in some modern boiler shops: 

Cutting out cracked or corroded portions of boiler, pre- 
saratory to patching. 

Cutting out rivet heads preparatory to driving out rivets. 

Cutting off new flexible stay bolts preparatory to riveting. 

Cutting out pieces of smoke box ring preparatory to re- 
move front flue sheet. 

Cutting out smoke box sheét preparatory to setting cylin- 
ders. 

Cutting iron and steel plates to any shape. 

Cutting man holes and hand holes in boiler. 

Cutting out old stay bolts and burrs in throat sheet. 

Cutting out side sheets or crown sheets. 

Cutting out flue sheets or door sheets. 

Cutting out arch brick tubes including burrs. 

Cutting out holes or excess metal in ash pan. 

Cutting off sections of defected water scoop pans pre- 
paratory to welding new sections in. 

Cutting out scrap particles in water space so they can be 
removed through mud plug hole. 

Cutting out superheater unit ends in the flue, which can- 
not be pulled out. 

Cutting out broken drills or taps in mud ring or sheets. 

Cutting off holes in cylinder jackets. 

Cutting up old condemned boilers. 





OXY-ACETYLENE WELDING OF ALUMINUM. 
Extracts from an article published in Machinery, February, 
1916 


By S. W. Miller, M. E. 


Aluminum is seldom used in its pure condition, as it is 
too soft, and in repair work only the aluminum alloys— 
principally in the form of crank-cases, transmission cases, 
and other automobile parts—are encountered. In the United 
States the usual alloy contains, at the present time, about 
93 per cent aluminum and 7 per cent copper. In the past 
quite a number of parts were made from a zinc alloy con- 
taining approximately 90 per cent aluminum and 10 per cent 
zinc, but im foundry practice it was found that the alloy 
became brittle at a temperature just below solidification, so 
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that many castings were defective on account of cracks due 
to shrinkage and had to be thrown out. The copper alloy, 
while not quite so strong at ordinary temperatures, does 
not have the tendency to crack that the zinc alloy has; 
this is fortunate for the welder, as cracking is likely to 
occur in many cases, particularly in a complicated piece, 
due to the contraction strains. 

A zine alloy is generally identified by the condensation of 
the white zinc oxide on the cooler part of the casting dur- 
ing welding, and it may be necessary to cut or break the 
casting at some place where it can be repaired without bad 
contraction strains, in order that the weld in the original 
break may be made. It is not very often that the zinc alloy 
is encountered at the present time, although when it is, it 
may cause the welder a great deal of trouble and in some 
cases it may be impossible to do the job. It is necessary 
with such zine alloys to preheat the whole piece to as high 
a temperature as is safe, and handle it very carefully. 

Sometimes it is advisable to have an extra man to help in 
handling the work, as if the piece is dropped or jarred it 
may be damaged considerably. When the weld is rather 
long, it is sometimes necessary to use two welders, begin- 
ning at the center and working toward both ends, so that 
the variation in temperature and the resulting strains are 
not so great as they would be if only one torch were used. 
In the case of a copper alloy, this brittleness does not exist 
to so great an extent, and it is not necessary to take such 
great precautions, but in all cases where the defect extends 
into the body of the casting, it is advisable to thoroughly 
preheat and handle it carefully. Aluminum oxidizes readily, 
particularly at high temperatures, and as the oxide melts at 
a much higher temperature than the metal, and is heavier 
than the melted metal, it is likely to become mixed into the 
melted mass and produce a poor weld. 

Flux for Aluminum Welding. 

It is frequently stated that it is impossible to make a 
sound weld in aluminum without a flux which will destroy 
the oxide. Aluminum oxide is exceedingly resistant to the 
action of any acid or alkali even at a high temperature. 
Therefore, the flux used in welding must be very severe in 
its action. The danger in using some kinds of flux is that 
an excess, unless it is removed in some way, will damage 
both the metal in the weld and that surrounding it. The 
writer has seen this action occur a number of times. It is 
true that the welding was done by those who were not very 
skillful, and who did not realize the importance of using the 
minimum amount of flux and brushing off the surplus in 
boiling water afterward. Another objection to the use of 
flux is that the surfaces to be joined must be thoroughly 
cleaned, because the flux is designed to remove oxide of 
aluminum and not grease and dirt, which are always preset 
in repair work. The time occupied in cleaning the dirt out 
of the crack or break is considerable, and in most cases the 
weld can be made without flux in the time required to 
clean the piece thoroughly. Again, it is not possible, even 
by the use of a flux, to avoid some porosity in a weld; and 
further, in the best aluminum castings there may he, and 
frequently is, greater porosity than in a well puddled weld 
In view of these facts, the author doubts the advisability or 
necessity of using flux. 

The method used in the writetr’s shops in the case of 
cast aluminum is to thoroughly puddle it without any prep- 
aration, except wiping off the dirt and grease. There is 
an additional advantage in not making a V at the break in 
the case of aluminum, which is that the sections are gener- 
ally thin and the contraction of the weld is better resisted 
by the piece being allowed to remain its full thickness, al- 
though of course the contraction is not entirely avoided. 


Proceduve in Welding. 
A puddling rod has been found most satisfactory, al- 
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though other shapes are used. In all ordinary cases, the 
metal should be melted with the torch until the bottom of 
the crack is reached, using the puddling rod all the time, 
and the metal should be allowed to sink below the lower 
surface of the crack, forming beads. These beads can be 
removed afterward, either by the torch and puddling rod, 
or by chipping or filing. In welding thick pieces, the work 
must be done from both sides. In this case too much of 
the welding should not be made on one side at once. It 
is better to weld, say 2 inches, on the first side, and then 
turn the work over and finish welding the 2 inches on the 
other side, then proceed along 2 inches further, and again 
turn the piece over and weld 2 inches more on the first 
side. The reason for this is that aluminum is somewhat 
brittle near the welding temperature, and cracks are likely 
to develop, particularly in a long weld, if all the weld is 
made on one side first, and then finished on the other. On 
account of this brittleness, a weld in aluminum must be made 
quickly. Slow work is fatal to good results. It is occa- 
sionally necessary in a long weld to have two welders start 
at the middle of the crack, and work toward the ends, to 
avoid shrinkage cracks. 

On account of the tendency of aluminum to oxidize, it 
is advisable to use a flame with a slight excess of acetylene. 
Too much metal should not be added from the welding 
rod at one time, and what is added should be thoroughly 
puddled with the welding rod while it is being added and 
afterward, until there is a melted pool at that point and 
the proper union has been made with the surrounding metal. 
The surplus metal should be scraped off with the puddling 
rod while in a pasty condition, as it contains much oxide, 
and the welder should be sure to make a good junction at 
the edges of the weld. The manipulation of the torch with 
one hand and the welding stick with the other, the latter 
having to be laid down and the puddling rod picked up at 
frequent intervals, is rather difficult. Some welders find it 
easier to hold the torch in the left hand, although ordi- 
narily right-handed. This is the case with the writer; 
others find the opposite way to be the easier. In either 
case, the trouble is caused by the difficulty of working with 
both hands at once. 

When adding the metal from the welding stick, it should 
be continually rubbed into the melted pool in order to 
avoid oxidation and to work the oxide to the surface. A 
beginner should weld and break quite a number of test 
pieces before he attacks any important job. He should 
not be discouraged at the result of his first attempts, which 
are certain to be unsatisfactory, much more so than with 
any other metal, although aluminum is the easiest metal 
to weld, after the difficulties in handling it have been over- 
come. 

Examples of Aluminum Welding. 


The best method of replacing a broken lug on an alumi- 
num manifold is as follows: It should be laid on the table 
and a small weight put against the lug to keep it from 
moving. No larger tip should be used than is absolutely 
necessary, in order to avoid melting the lug, this being 
likely to occur if care is not taken. The cold table will 
tend to overcome part of this trouble, as it conducts an 
excess of heat away. After the back of the lug is welded 
(and the weld should be made almost entirely through from 
this side), the inside should be finished, being sure to re- 
move all the crack. 

It is not possible in the case of lugs on aluminum mani- 
folds to use the block and clamps used in the case of cast 
iron, as aluminum would crush under the clamping strain. 
Immediately after welding, the lug should be tested with a 
straight-edge to be sure that it is true with the rest of the 
face. If not, it can either be bent down, or a little metal 
added where it is low. 





In the majority of cases, and especially in the 
small lugs, it does not pay to put back the old luc 
is good practice to build up a new one. An expert 
can build up a lug without any assistance from for: 
but the beginner had better make a mold out 
piece of sheet metal of the height and shape of 
and hold it in place with a small weight, filling 
mold. The body of the manifold should be rais: 
1/32 inch from the table with a piece of a hacksa 
or something similar, to allow stock for finishin: 
necessary in this case to be particularly careful 
good union between the new metal and the old 
It might be well to mention here the necessity of 
ing good castings for such repair work. It will n 
use the material frequently furnished by small 
which they claim to be aluminum. The writer uses 
but No. 12 metal, which can be purchased from al 





manufacturers in pigs. No scrap whatever is ps 
nor any other alloy. In case of serious difficulty 
taining castings of the proper quality, or if it s| 


necessary to send a long distance for them, it 
mended that a small crucible be obtained 
melted in it in a small furnace designed for th. 
This furnace can be connected with 
used in a stove. It is not satisfactory to melt thi: 
in an iron ladle, as it is too much exposed to the act 
the air. As soon as the metal is melted it should be 
with a layer of fine charcoal to prevent oxidation 
as possible. A small flask made of wood and s 
molding sand are easily obtained, and will be fou: 
convenient for many purposes. 

Care should be taken in melting aluminum not to 
too hot, and it should be well skimmed while pou: 
prevent the oxide from passing into the mold. Th« 
age of aluminum is considerable, 7/: 


and p 


any flue 


about 7/32 in 
foot, and the pattern should be well wrapped in or 
allow for this, or else the necessary stock should b: 
to the pattern to take care of it. A novice will p: 
have some trouble at the start, but a little care, 
possible, the observation of the various processes at 
foundry, will help a great deal. Of course, a greater ai 
of pig metal should be melted than is needed for th: 
ing, and any surplus should be poured into a mold o: 
a hollow made in the sand pile. It should not be left 
crucible. 





A SAFETY FIRST SUGGESTION. 

Editor: It is a well known fact that the emergency 
acetylene cutting outfit has proven a great success 
departments, steamships and railroad wrecking trains 

In case of a wreck or falling over an embankment 
example, the steel cars would have to be cut to enablk 
passengers to get out. I would suggest that all such « 
be equipped with 1/16-inch sheet asbestos in one hu: 
foot rolls for the protection of such passengers fron 
multitude of sparks produced by the cutting operation 

The imprisoned passenger in his berth could wrap hin 
with the asbestos and be absolutely protected fron 
sparks. The same protection could be given the passe: 
in steamships. 

The emergency fire department brigade is equipped wit 
cutting apparatus and in addition to their oxygen hel 
they should have a few-rolls of sheet asbestos for their 
protection or for some-imprisoned people in burning | 
ings.—B. Kopferschmidt. 








WHERE IS HARRY G. ALLEN? 
WANTED —If Harry Gordon Allen, gas and welding « 
neer, will forward his address to “The Welding Engin: 
he will hear of something to his advantage-——E. W. T 
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OXY-ACETYLENE SOLDERING OF ALUMINUM 

By J. K. Smith. 
\ new process has been developed recently for working 
aluminum, which differs materially from ordinary welding 
methods, the new process being in use in the shops of several 
well known’ manufacturers of automobiles. This process is 
called oxy-acetylene soldering and may be said to be to 
aluminum what brazing is to malleable cast iron. It is much 
easier to solder aluminum by the oxy-acetylene process than 
it is to weld in the usual way, and many of the dangers and 
difficulties of the older system are eliminated. Every welder 
will admit that a very large percentage of the failures in 
welds are caused by inexperience in preheating. When using 
the new soldering method it is unnecessary to preheat, hence 
many of the difficulties of the old system are at once re- 
moved. 

The process of soldering aluminum by the oxy-acetylene 
method enables the operator to avoid all of the troubles oc- 
casioned by oxide, and the metallic substance that is melted 
under the action of the blow-pipe is absolutely clean. That 
is to say, free from impurities. However, the success of the 
process depends largely upon the proper composition of the 
solder, the tensile strength of which is about 11,000 pounds 
per square inch in the cast state. This solder is of my own 
manufacture and is being used daily by one of the leading 
motor car manufacturers, where I am employed. The me- 
chanical properties of the solder are those of the aluminum 
cast metal. 

The process of oxy-acetylene aluminum soldering is very 
valuable for aluminum production work, especially in the 
manufacture of aluminum crank cases and other automobile 
parts. The companies using this process realize a saving of 
thousands of dollars weekly in reclaiming defective aluminum 
parts. 

The method of welding alumin-im with pure aluminum, as 
is attempted in many cases, would be impracticable because 
it’s slow labor and because of the great expense to be con- 
sidered where hundreds of castings are to be repaired daily. 


Method of Soldering. 


As a general rule, the pieces to be soldered are prepared 
in the same manner as for welding; that is to say, edges 
are polished, cracks beveled when thickness exceeds % inch, 
etc. A blowpipe of very low delivery is used and before join- 
ing the pieces it is necessary to coat both surfaces with 
aluminum solder. For instance, where it is necessary to add 
44-inch stock on a cam bearing, the bearing should be heated 
all around until all the oil is burnt off, or until a yellow color 
is visible. Then use a wire brush to clean off all impurities, 
or until the bearing has taken on a white polish. The flame 
is then played around the bearing and the operator, with a 
suitable bar of aluminum solder, rubs the bearing occasion- 
ally until the solder meits. At this point (about 600° F.) 
the flame is removed from the bearing and the bar of solder 
is rubbed gently on the bearing until the solder melts freely. 
A wire brush is then used to rub the solder in the bearing 
until a bright silver color is attained. 

lt is necessary at this point to have some of the solder 
melted in a small pot, and it should be as nearly as possible 
in the form of putty. Then, with the aid of a paddle, as 
much stock as is needed can be taken from the pot and put 
into the bearing. By this time the metal is somewhat cooler, 
but yet it is workable. With the aid of a round piece of 
wood, or fibre, the metal is worked around the bearing to 
the desired size or shape, until the metal is solidified. How- 
ever, the operator must be careful in applying the stock from 
the pot to the bearing to have the latter at the same tempera- 


: 


ture as the melting point of solder. Usually the operator be- 
comes familiar with the proper temperature after a few oper- 


ations. 





THE WELDING ENGINEER 28 


Soldering of aluminum can be applied for all permanent 
joints on articles of this metal. If well executed the joining 
line has no defects and consists of a composition of pure 
metals, so combined that the joint has almost the same me- 
chanical strength as that of pure aluminum. Work to which 
the oxy-acetylene soldering system is especially adapted in- 
cludes the making of bottles and light cans, tanks, crank 
cases, transmission cases, differential carriers, pump bodies, 
steering wheels, motor fans, automobile bodies, kitchen imple- 
ments, etc 





STATIONARY GAS ENGINE. 

Editor: Sketch herewith shows stationary gas engine with 
a crack in the cylinder at A about 15 inches long. B shows 
section of water jacket about 45 inches around cut-out to 
allow access to crack A. 

C shows crack in another section of the water jacket about 
20 inches long, which was covered with a patch. Sixty-eight 

t-inch holes were drilled in the jacket to fasten patch se- 
curely. Upon taking off patch previous to welding, crack 
was discovered through entire length of screw holes above 
crack C. E shows crack in head 12 inches long. Welded 
previously by another concern, but crack A opened again, 
probably due to poor welding, and contraction not being 
properly taken care of. 

This is not considered a large job by any means, but as 
it turned out to be one of the most peculiar jobs ever ex- 
perienced by the writer, it is thought it will probaly interest 
others. 

Brick furnace was built around outside of cylinder with 
crack A in position to weld. Two gas preheating torches 
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were employed to bring the bore out of the cold stages, then 
charcoal fire was lit and the whole casting allowed to reach 
proper expanding point at the same time. As the writer 
does not believe in allowing cylinders to become bright red, 
(unless unavoidable) two welders are used to make weld as 
quickly as possible to avoid any one section becoming too 
hot. If weld is long, means are taken to deaden the fire 
for the time being. 

On crack A, two welders worked from ends into center. 
Then patch B was placed in position, and each welder finish- 
ing where the other had started. 

Upon turning over, it was found that section around crack 
C had become so hot, that as: the metal surrounding the 
crack expanded, it caused part cracked at C and through 
holes to raise 1 inch, as dotted lines show. 

This was due to cracked section being so small in compari- 
son with surrounding area, that as the metal expanded, it took 
the easiest course which naturally was to raise, as it had no 
restriction on either side. Section was then meited out at 
D one inch long, and as this section was up preparatory to 
welding, part of the asbestos covering was removed to al- 
low rapid contraction. Two blocks of iron each weighing 
about twenty pounds were placed on each end where metal 
was melted out. As the outer metal contracted, these weights 








24 THE WELDING ENGINEER 


helped to push raised sections downward, until the two ends 
met. 

The raised sections went down within an eighth of an 
inch of their original position and could go no farther owing 
to the outer area being expanded, which in conjunction with 
the ragged edges made a good fit under these circumstances 
impossible. 

With two welders working on this section, all welding was 
started at ends and finished in cénter at one time. 

To avoid having to disturb cylinder in fire, by standing 
on end, the crack in head was welded in vertical position as 
shown. Cylinder was then turned over with crack C resting 
in bed of the fire, on account of this being the coolest part 
of the cylinder. Left in this position for about fifteen min- 
utes, then blow-torches were removed, and charcoal fire 
banked, covering entire casting with sheet asbestos, allowing 
section around C to regain some heat, while section B was 
contracting, thereby assuring the final contraction to be even. 

Allowed to rest in this position for thirty-six hours, after 
which the weld was ground up, tested, painted and bore 
wiped with oil. 

Crack A was welded in such a manner that it was not 
necessary to bore after welding, as the cylinder was taken 
from the welding shop and mounted ready for work, show- 
ing no signs of the ordeal through which it had passed ex- 
cept where welds were ground, this was left 14-inch high. 

J. B. Diehl. 





VERTICAL WELD ON CAST IRON 
Editor: 

There appeared in the August issue of The Welding En- 
gineer, on page 38, a sketch and description of “Repairing 
a Planer,” in which you state that the welder could not make 
the cast iron stick, owing to the break being nearly vertical, 
although weld was made as usual, using a carbon block as a 
form. 

Until a few years ago it was considered quite a feat for 
a welder to perform a vertical weld on cast iron, but as the 
operators are becoming more efficient every day, it only 
remains as history. 

Owing to the fact that cast iron loses its adhesiyeness 
when reaching the melting point, it is rather difficult for the 























beginner to make an angle or a vertical weld without con- 
siderable practice. 

In making a vertical weld on cast iron, welding should al- 
ways be started at lower end of break and worked toward the 
top. Otherwise the molten metal would have a tendency to 
run down and cover sides of groove not welded, making an 
unreliable weld. It isn’t necessary for an accomplished oper- 
ator to use carbonite blocks in making vertical welds or in 
building on sections, unless to save holes, or some places 
where finishing isn’t practical, as it is possible to bridge 
across openings with cast iron, the same as steel, without 
using forms, although on a heavy weld greater speed is at- 
tained by using a carbonite block to get the start. 

Care must be taken to keep casting at a good weld- 






ing heat, otherwise the operator will be 
blow holes upon finishing. A fairly good sized ti; 
used, holding torch at such a distance that the s: 
end of tip will be from one to three or four inches 
the metal, according to size of casting and tip 
any metal, the proper procedure as determined: b) 
is to use a tip one size larger than is customary 
force the flame, but rather have it large and slow, a 
can be controlled more easily, resulting in bette: 


ship. 





In welding a piece approximately 3 inches 
groove can only be cut from one side the result 
space of 3 inches at outer edge of groove, taperin; 
ably 1/16 inch at bottom of groove. For those w! 
adept, the proper method would be to place a carbo: 
or a fire brick, when carbonite is unavailable, dir: 
groove where welding is to be started. (See sket 
using fire brick care should be taken to select o: 
comparatively smooth surface, otherwise the cast ir 
corporate in the cavities of the brick, causing the 
trouble when washing surplus metal off. 

The metal is then melted out of groove from | 
crack, adding flux to assist the flow over the for: 
the lower edges together. Torch is then held th 
distance from the weld, to assist the operator in « 
the metal. After getting the start it is practically 
horizontal weld, although the operator must exercis 
building the outer edges, otherwise the metal would r 

This distance can be determined by the action of 
zone metal and the filler rod. The idea is to just k« 
hot enough to barely flow. If the heat is too int 
metal will become too fluid and have a tendency to : 

The best method is to form outer edge of weld fi: 
puddle and add new metal inside, making sure that t! 
surface of weld is the right height before going 
it is quite difficult to build more metal on under t! 
cumstances and make a nice finish. 

The operator should watch the metal carefully. If 
not control the metal it may Le assumed that he i 
holding his torch too close to the weld, or he is holdi: 
torch in the wrong position to control the metal. 

The outer surface of weld should be made a trifle | 
surplus being melted or washed off (as the welder wo 
making a smooth workman like finish. If the weld 
six inches high this washing process should be en 
every few inches, otherwise, after say a nine inch weld 
completed and the operator started to wash at the ti; 
reaching the lower end the cooler metal of the we! 
would chill the washed metal as it melted, causing blow hole: 

In building on lost parts, such as the “planer” metal w 
be melted at lower end of break and new materia! 
melting, would be pushed into break, gradually building 
across and to the desired height, after which the surplus 
would be washed off. 

It should not be assumed that a weld of this nature is | 
first class weld. When the operator grasps the idea of 
trolling his metal it is quite possible to puddle the meta! t! 
oughly, finishing with a smooth, close grained weld “that » 
stand up.” 

In building the outer edges of a vertical or angle weld 
or without form, the operator, after bringing weld zon 
the fusion point should hold the torch with the ti 
angle of from 45 to 90 degrees flame pointed toward 
of groove or shooting upward.. The rod is then held i 
of flame, taking care that flame is played on necessary 
to secure all around fusion. As soon as metal starts t 
rod dipped in flux should be pushed into edge of we! 
torch manipulated in such a manner to flow metal together 
well, but at same time to keep it where it belongs. [i to: 

(Continued on page 31) 
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Hints for the Welder 


When you finish an interesting ptece of work. can you set down on paper the manner im which you 
went about the job . how you prepared the work and how the job was done ? Have you I 
litle stu? every welder ought to know ? Contributions to thus department are pad for. Wetke it 
down any old way — Ill polish. it up. Make a rough pencil sketch and our draughtsman will Ax i up 


fine. Pine drawings are more practical than photographs. Do if today — the men on the fining line 
r L.B. Mackenzie, Editor. 


some 








Editor: 

We have heard something to the effect that it is possible 
to remove the buckles that occur in welding rather light 
gage sheets together, and that this can be done by a certain 
way of heating and cooling the material at certain points. 
One of our operators saw this done with heavy plates, and 
we would like to know if you have any information or can 
obtain it, for we are sure it would be of much interest to 
your readers, as well as ourselves. Butler Mfg. Co. 
Answer: 

It is difficult, of course, to give definite instructions in 
this case because deformations vary with the nature of the 
metal, thickness, form and size of the sheets to be welded. 
However, the best method of removing buckles is to remove 
the cause. When buckles do occur heat opposite portions, 
so that the effect of expansion in each sector is counter- 
balanced by that produced immediately after. If the buckle 
occurs in the interior of the vessel it is sometimes necessary 
to heat opposite portions in succession, advancing the heat 
toward an end where the metal can finally expand freely. 

Buckling in welding thin sheets can be avoided entirely, 
however, if the sheets are properly prepared or adjusted 
previous to welding. Indeed it is much easier to avoid 
buckling than to remove them. In welding thin sheets 
under 1/16 inch if the edges have been arranged parailci 
they will always buckle, on account of the separation and 
warping caused by expansion. The best method to over- 
come this is to separate the edges before commencing to 
weld, the separation being in the form of a V, the edges 
of the sheets being brought together only at point where 
welding begins. The separation should amount to from 4 
to 6 per cent of the distance to be welded. The longer the 
seam the greater the separation. Of course the thickness of 
the sheets should also be taken into consideration. For a 
short distance the operator will notice a further expansion, 
but the crack will shortly begin to close and, if his calcula- 
tions are correct, at the finish of the weld the sheets will 
be without a buckle. 

Another good method is to bend up a small flange on 
sheets, edges of flange being butted together. The flanges 
thus welded serve not only as a welding rod, but have a 
tendency to hold edges of sheets in place, avoiding buckling. 
After welding the line of weld may be smoothed out by 
hammering. A detailed and illustrated article on sheet metal 
welding is in preparation and will be published in an 
early issue.—Editor. 





Editor: 

The writer is sending a rough sketch of a machined gear 
wheel that has caused us trouble in welding the rim. We 
have welded a great number of wheels of same character 
and had no trouble, but we are up against this one. Can 
you help us out? If not asking too much we would like an 


early reply as parties are waiting. We made all the spoke 
welds as numbered 1-2-3-4 and 5 having no trouble. We 
then made No. 6, and when completed the weld did not come 


together. It left a space of % of an inch. We broke the 
joint and our preheating will not bring it together close 


enough. We built a charcoal fire around rim and a light 
fire at hub, enough to warm it up. Where is our mistake? 

Western Welding Works. 
Answer: 


To close the rim % inch or to its original size, it is abso- 
lutely necessary to cut out % inch metal at No. 6, thus 
giving the rim a free chance to expand. It is natural, that 
after heating the wheel in five different places that it will 
not return to its place accurately. Moreover, if the grain 
in the fractured metal will not fit to perfection, it will always 





spring away about % inch. Therefore, by cutting off % inch 
at the fracture and with a proper heat treatment, the rim 
will close, less the % inch that was cut out. 

The proper heat tréatment is as follows: Bevel to a 45 
degree angle on both sides at No. 6, so that the wheel will 
lay horizontal on a brick platform surrounded with fire 
bricks. Heat the outside rim to a cherry red with an oil 
burner, if possible, on the same principle as a fire heater; 
the hub and spokes should not be heated, The rim will 
thus expand and close at No. 6. Immediately as the rim 
closes the desired space, weld one side of the bevel, then 
presuming that the rim is still cherry red turn over and weld 
the other side. It is then necessary to remove the oil pipe 
burner and to fill the furnace with charcoal, covered with 
sheet asbestos, and preheat the whole wheel to a cherry 
red and let it cool gradually. This final preheating is to 
remove any strain left in the iron caused from welding the 
spokes. 

If an oil burner cannot be obtained the outside rim may 
be preheated with charcoal until cherry red.—Editor. 
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Editor: 

We are enclosing a rough sketch of a novel use that we 
placed our welding torch to. 

This sketch is of a large crank disc on a 250 horsepower 
engine. The old crank pin having come loose it was neces- 
sary to re-bore the hole and shrink in a new pin. Heretofore 
this operation of heating this on similar jobs has taken all 
the way from 3 to 4 hours, being accomplished on a charcoal 
fire, with danger of melting out the main bearings. 














We accomplished this job with a No. 10 torch in just 35 
minutes from the time the torch was lighted until the pin 
was in place, and we allowed almost 1/64 for expansion. 
With this method we were able to hold the heat away from 
the bearings and saved considerable time. Thinking that 
this may be of use to some one else, we remain 

Wm. O. Keefe Engineering Co. 





Editor : 

In welding cracked or broken cylinders or any casting re- 
quiring a pressure of any kind on same, to make sure the weld 
is perfect and there are no cracks, holes, or leakage, a lot of 
time is saved making pipe fittings, etc., to put on air pressure, 
plug up all inlets and outlets with wooden plugs, fill cylinder 
or water jacket with water through hole remaining open, leaving 
an air space of about one-half inch, then drop in a piece of 
calcium carbide about the size of a small pebble. As soon as 
it is dropped plug up the remaining hole. This generates a 
pressure of about 20 pounds per square inch which is enough 
pressure for cylinder. If there are any flaws or blowholes in 
the weld, this will soon tell, for castings or tanks requiring 
greater pressure calcium carbide must be put in accordingly. 

E. Baumann. 


Answer: 

We consider this to be an extremely dangerous practice, one 
which all parties interested in welding should avoid. 

The method suggested by Mr. Baumann gives no certain guar- 
antee as to what pressure might be produced in the water jacket. 
A careless workman might not watch the level of his water 
or be very particular about the size of the piece of carbide he 
put in. A sufficiently high pressure might be created in the 
water jacket to cause it to fly—the flying metal would be apt 
to cause injury; the escaping gas might cause an explosion. 

Our correspondent does not seem to appreciate that he would 
not have pure acetylene in the space over his water, but a highly 
explosive mixture of air and acetylene. 

There are several other features of the proposed method of 
testing which are objectionable and warrant this method of test- 
ing being discouraged. Hydraulic pressure should always be 
employed for testing welded joints. In most localities the pres- 
sure on the water supply is sufficient to test out welds on cast- 
ings. Where welded parts require a high test pressure a hydrau- 
lic test pump should be employed. 


Editor 
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Editor: 
In the manufacture of machine guns, provisions a: 
for radiating the heat away from the barrel, there! 
longing its life, and retarding the harmful effects 
tallization. This problem of radiation is solved by su 
ing the barrel with an aluminum extrusion, analysis 
cent aluminum and 15 per cent copper, with traces of 
and iron as impurities. In the manufacture of thes 
ators, the workmen frequently spoil their work by 
slots too deeply, or at times, an inexperienced man y 
a hole in the wrong location. When the inspector in 
discovers the mistake, he sends.the spoiled work 
Salvage Department, which in turn sends it to the V 

















Department to have the hole filled in, or correct w! 
deficit may exist, due to improper machining. Sin 
melting point of aluminum is comparatively low 

of the temperature of the oxy-acetylene flame, one 
clined to believe that the radiator can be repaired wit! 
or no difficulty—but the aspect of conditions chang: 
one sees that the welder is unable to flux the metal 
radiator so that it will coalesce with the molten met 
the welding rod. At this stage of our work, we en 
a stumbling block which for the time being seems 
mountable; but as we have 500 radiators to reclaim | 
method, it is necessary to devise means that will all 
our difficulty. Many experiments are tried, but the su 


























ful one interests the reader most, and that is the one 
describe. 

Due to the high conductivity of aluminum, and the ex 
cellent manner in which the radiator performs its function 
it is mandatory that the heat be supplied to the radiator 
faster than it is radiated away. This is effected by dir 
ing the flame of an ordinary Bunsen Burner “A” against 
one end of the radiator “B,” and executing the weld at a 
point “C.” With this method of procedure it is possibl« 
successfully weld an aluminum radiator, such that is used 
on the modern machine gun. Without using the Bunse! 
flame in coni2ction with the work, it is impossible to : 
pair the radiator by the welding process, because the ace! 
lene flame can be directed against any part of the radiator: 
without affecting same. It is somewhat of a strange c 
cidence to see a welder direct a 6,300° F. flame against 
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piece of aluminum without melting it. However, this is 
what actually happened in a large munitions plant in the 
East. 

Victor E. Hillman. 





Editor: 

We are sending you under separate cover a photograph of 
a large retort head which was cut and welded by one oper- 
ator in three 9-hour days. The reason this head was welded 
instead of riveted was because of the resisting power of a 
welded seam over a riveted seam. The head is used where 
there is a very strong iron eating acid, and the welded seam 
is more durable than a riveted seam. This head is for tem- 
porary use only, as large sheets of copper cannot be se- 
cured for 90 days. This retort blew up a short time ago and 
the owners have discovered that a welded seam will last 
longer than a riveted seam. They have some welded tanks 
and some riveted tanks and since the explosion they have 

















































































Eighty-six Feet of Welding in Large Retort Head. 


cleaned these tanks out, at which time they found that 
the riveted seams were almost gone, while the effect on 
the acid on the welded tanks could hardly be noticed. This 
head is 15 feet in diameter and % inch thick. The center 
panel is 4 feet in diameter. There was about 86 feet of 
welding. The center panel was laid and well dished up. 
then one of the long panels was welded to center panel. 
The next panel was brought up and welding started at 
center ring, leaving foot of long panel open at bottom about 
% inch and welding down, leaving 4 inches unwelded until 
bottom was flanged, then bottom was finished and so on 
around same. Then the inside was gone over to smooth 
up same and braze in copper ferrils in holes left for same. 
Work was done with Henderson-Willis outfit. 
Pensacola Welding & Cutting Works, 

Joseph Lawlis. 





THE WELDING ENGINEER 





Editor: 

We are somewhat new in the jobbing of Welding 
supplies and would appreciate it very much if yo 
give us some information, which you evidently are abl: 

There are a great many welding metals being sold 
metals being used for welding, filling and brazing, ar 
we desire is a word as to what these various metals a: 
adapted for and in connection with what metal th 
used for welding. If you could state in a word wil 
following metals are best adapted for we would app 
it exceedingly and hope we are not asking too much 
connection. The metals are as follows: 

Phosphor Bronze 

Tobin Bronze 
Manganese Bronze 
Brass Spelter Wire 
Nickel Steel 

Vanadium Steel 
Norway & Swedish Iron 
Common Cast Iron 

What is used for welding Chrome Nickel Steel and 
Castings? 

Enclosing a stamped envelope for your reply and tt! 
ing you in advance for any information you may see { 
give us along this line, we remain, M. & E 
Answer: 

Below we name the most commonly used welding 
and their uses. 


Name of 
Welding Rod. 
Phosphor Bronze 


Its Uses. 
Hard bronze bearings, 
valves, steam whistles and 
such strong bronze castins 
heavy bearings. 


Tobin Bronze Injectors, lubricators, rod brasses 
bushings, brazing of cast 
and malleable iron and all | 


castings. 


Manganese Bronze Propeller blades, pumps, 


and all very strong castings 


Brass tubes, brazing of bronz 
or brass to copper, copper 
copper, galvanized sheet iron an 
light sheet iron. 


Brass Spelter Wire 


Nickel Steel Bicycle tubes, shafts, axles, hard 
steels, vanadium steel and 


steel castings. 
Chrome Nickel Steel 


Norway or Swedish Iron 


Safes and all hard steels. 


Sheet iron, boilers, locomotives 
or automobile frames, wrought 
iron and mild steels. 


All cast iron, steel to cast icon 
Uses for Nickel steel. 


Gray Cast Iron 





Vanadium Steel 


Uses for Tobin Bronze 
Editor 


Brass Castings 





Editor: 

The illustration at the top of the attached sketch shows 
a high-speed steel tap, broken as shown in the illustration in 
the middle. I first beveled the job as shown in center and 
welded, using drill rod as filler. The weld did not hold, but 
broke, as shown by line in illustration. I then prepared jo! 
as shown in third illustration, filling with nickel steel. This 
weld also failed to hold. Can you, or any of your readers, 
suggest the proper method? I would like to know what the 
experience of others has been. G. L. G 
Answer: 

In the June issue Mr. B. Kopferschmidt in an article re 
lating to welding high speed and hard steel, said: 

“Preheat the high speed steel in a smithy furnace to a dul! 
cherry red, then build up % inch metal on the side that 














THE WELDING ENGINEER 


otives 
ought 


on. 











30 THE WELDIN 





to be welded to the shank, using a ¥s-inch or ¥%-inch nickel 
steel welding rod and a cleaning powder used for cast iron. 
During the operation the tool shank should also be preheated 
at the edges where it is to be welded, to a cherry red. Then 
the high speed steel is set close to the shank as shown 
at the left in Fig. 1, and welded on both sides with the same 
welding rod, starting from the end. No cleaning powder is 
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necessary qn these welds. Then place the tool on the edge- 
wise as No. 2 Fig. 1, and weld in the same manner as above. 
“If the welding operation is properly done the above meth- 
od will prove as good as if it were a solid forged high speed 
tool.” 
We would be glad to hear from our readers on this prob- 
lem. Editor. 





Editor: 

I welded a spring leaf for a motor truck about three 
months ago with good success. It was broken at the end, 
close to the lug where bolt fits in. I beveled the edge and 
then welded with Norway iron. On the other side I brazed 
it with Tobin bronze, also reinforcing spring. It has been 
doing heavy work since and is still holding. Sinte then the 
lug on the other side has broken off and I weldéd it in the 
same manner and it has held up for nearly a month. I did 


d reinforceg 
Br axed a Tobin bronze 


—_—>» 








Broken off 
wel with 

not expect the job to hold, in fact did not want to take it 
in, but my customer insisted upon trying, as a new spring 
could not be secured inside of a week or ten days. I used 
borax as a flux, thinking it might help by forming a coat 

around break while welding and also clean up the metal. 

Geo. L. Gunther. 





Steel castings should be handled in a manner similar to 
cast iron. They may be preheated and prepared in the same 
way. Cast steel as a rule has a percentage of carbon be- 
tween that in mild steel and grey cast iron. As a filler use 
cast bars of same material. If not available use Vanadium 
or Norway iron. 


G 
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OXYGEN BLOWER AND PREHEATER. 
Gustave Miller, manager of the Standard Weld 
Mfg. Co., Los Angeles, California, has brought out 
patent blower and preheater, as 
photo. 

This machine will help a great deal in the weld 
also for other purposes where great heat is requir 
cially for outside jobs. 

The machine is designed with 
light, on two wheels, easily handled by one mar 
rected wherever wanted. 

One tank is filled with Distilled Oil, under air: 
and another tank is filled with Oxygen. A regu! 
rects the air or oxygen mixed with oil at the ink 
burners. On lighting a match at the outlet of th: 
it will work immediately, without preheating the br: 














shown in accon 


two burners, bu 














This machine is built for safety in every way 


guaranteed as to workmanship. The operating expens 
very small—one gallon of oil and five cubic 
in one hour. 

The machine was also tried out successfully for 
weeds on and since July 17, 1916, at the Standard W 
Works in Los Angeles in the presence of representat 
the Engineering Department of the City of Los A 
also of the Engineering Department Pacific Electri 
County Road Superintendent, the City Engineer of M: 
and Mr. A. B. Paine, Consulting Engineer. 

The machine is intended for burning green, growi! 
troublesome weeds, burning the seeds and burning the 
into the roots. This is to be followed by a tank fille: 
weed killing solution, which has been applied success! 
in a number of places and contains no arsenical or pos 


reet ot 


poisons. At the same time the machine will act as 
extinguisher. Price and information may be had fron 
Miller. 





The heaviest weld that has been successfully made 
shop of the Michigan Railway has been on the cra 
shanks of old Sharon type and Tomlinson radial type M 
couplers. The approximate first cost of one of these « 
ler shanks is $12.50, and the cost to weld it is $2. Weld 
simpler form are frequently made to obviate delays 11 
receipt of material, thus making it unnecessary to car! 
large stock of spare parts in the storeroom. For insta 
GE-239, 2400-volt, brush-holder receptacles that hav« 
burnt in service are readily put in condition for operat 
In one of the accompanying illustrations, one of these br 
holder receptacles in need of repairs is illustrated, toge' ; 
with one that has been restored. For this work a 
brush is fastened to the receptacle during the welding « 
ation to serve as a mold for the inner surface of the 
holder receptacle. 
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Our DIAPHRAGM SAFETY DEVICE 


@— Low pressure 
gauge, indicating 
the pressure at 









Insures Safety to the Operator 
the outlet of regu —Prevents Accidents 


Because of the nature of oxy-acetylene weld- 
ing and cutting, it is of the utmost importance 
that the apparatus used be properly designed 
and made, to insure the safety of the operator. 
This Special Diaphragm Safety Device makes 
accidents impossible. You will understand the 
operation of it by referring to illustration and 
marginal notes at the left. 

ee We have constantly had in mind the safety of : 
| the operator while designing all B-B- a 

/ Welding and Cutting Apparatus — — 

} ye Regulator diaphragm Te gulators, torches and all accessories. .* 


Pressure—adjust 
ing screw, turne 
by handle to 
regulate pressur: 
from O (Zero) to 
maximum capaci 
ty of regulator 





SAFETY DEVICE to 
wevent bursting of the 
diaphragm or regulator, 
and injury to the op- 





erator—permanently ad- al ed 

justed at the factory at Fill in and return the Coupon for o The 

about 20% lower pres- : . e te . 
sure than the regulator. our big complete catalog, showing »-—- —— Fas = es 

if for any reason an ex details of construction, with prices, ” Company, 
cess gas pressure ac < bY 2 

the Samdaiay Sees dee etc. No obligation to you. Fad Cleveland, 
seat in the safety de- e Ohio. 
vice opens and expels * 





ee The Bi h B b k - Beck C -" Please mail your com- 
€ bDISsnop - DaDCcocK - Decker VO. -” plete catalog of Oxy-Acety- 
# lene Welding and Cutting 


. : a A ratus, with prices, etc. 
General Offices and Factories, Cleveland, Ohio .- apd 5 


a Name....... 
al . 


Branches in the Larger Cities O DROPONE inc, 
oe W.H—8'I6 


Gas outlet >> 

















VERTICAL WELD ON CAST IRON. 
(Continued from page 24) 
is held with tip pointing toward outer edge of weld, upon 
melting the metal will have a tendency to run away. 

The operator should not become discouraged after the first 
few unsuccessful attempts; but try to be guided by determin- 
ing the cause of the failure. Confidence is one of the main 
requisites of the operator in the welding trade. He must 
The believe he is capable of doing a thing, then try until he finds 
a way to accomplish the purpose. 

As an incentive to others, a bit of twentieth century com- 
mon sense is herewith copied. 


ent Things are moving so fast nowadays that people who say it 

ith can’t be done, are constantly being interrupted by some one ie Hiroe! 
ally doing it. “That’s us.’—Author unknown. Easy-Flex’ 
Five This common sense printed upon a card is posted “within ble Center 


sight of all who enter the shop where the writer is employed, 


The Welder’s Delight—NMade of fibre—an abso- 





Mr which dooney “We are on the job.” It’s a good motto, why lute Non-conductor of Heat. Light and durable. 

not adopt it! J. B. Diehl. No. 510. Fitted with Our Famous Essentialite Lenses 
the an the exact glass for protecting the delicate organism of 
cas SWITCH ENGINES. sight against Ultra-Violet and Infra Red rays. 
B A certain man’s name was mentioned in a casual conver- Price $3.00 per pair. 
* sation the other day. No. 510. Fitted with Smoke Green Lenses. 
; é. “He’s a switch engine,” said the Sales Manager. And that Price $2.00 per pair. 
the seemed to succinctly summarize him. Fyber Spectacle 
: His average tenure of a position was about a year. In ten No. 511. Fitted with 
d ve he had held relve differe re rith as Smoke Green 
” years he ha eld twelve different positions with as many Lenses. $1.00 per 
: different concerns. He was truly a “switch engine.” pair. 
ec ; ot Anat P . No. 511. Fitted with 
‘o Now a switch engine has important work to perform in “Bs sen tialite” 
ish- the yards of any railroad, but a human “switch engine” is a $1.50 per 
ther a liabili - = ee x *« * 
h ability rather than ~ eile vs ‘ Manufactured exclusively by 
Taj This #word of warning again—if you are becoming a 





‘switch engine,” call a halt on your wanderings, get a steady 
job on the main line and stick to it. In the course of time 
you may then get a run on the Business Unlimited—the crack 
train of the system.—The Layman Printer. 


THE CHICAGO EYE SHIELD CO. 


Safety Dept. No. 33 


2300 Warren Ave. Chicago, Illinois 
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WELDERS ON DRESS PARAD.. 

The development of the welding art has evolved many 
striking changes in the commercial world, and not the least 
has been the creation of an entirely new and special class 
of skilled artisans—the operators themselves. 

The above photograph shows the Oxy-Acetylene Cutting 
Operators of the Robins Dry Dock Co., Brooklyn, New 
York, taken just prior to their participation in the parade 
of 1,600 Robins employees on August 5th, of which Pathe 
motion pictures were taken. Wooden facsimiles of Linde 
oxygen and Prest-O-Lite Acetylene cylinders were carried. 

The small reflectors seen in the picture are those of the 
Prest-O-Milburn Flare Light which can be attached either 
to a large Prest-O-Lite cylinder for stationary use, or to a 
small cylinder for portable use. ; 

Cutting a big ocean liner in two and enlarging the ship 


The steamer George E. Warren was recently cut in two and lengthened from 260 feet to 310 
did the job. Illustration shows oxy-acetylene operators. 


by putting in a whole new section is all in the day’s work 
for the Robins operators. A few years ago, who would have 
believed that? 





The twelfth annual convention of the Railway General 
Foreman’s Association was held at the Hote! Sherman, Chi- 
cago, August 29th to 31st, the meeting being adjourned one 
day early because of the threatened railroad strike. Among 
those who exhibited were the following companies: Gold- 


schmidt Thermit Co., Imperial Brass Mfg. Co., Oxweld Rail- 
road Service Co., Squire Cogswell Co. (representing Hauck 
Mfg. Co.) and the Mahr Mfg. Co., Manufacturers of pre- 
heating torches. 





NEW MILBURN CATALOG 
The Alexander Milburn Company, Baltimore, M 
recently issued a handsome catalog, illustrating M 
acetylene welding and cutting apparatus. 
two pages, covering everything from a simple 
complete generating plant. 


Theres 





ELECTRIC WELDING OF PULLEYS. 
Another special machine has been developed | 
tional Electric Welder Company, Warren, Ohio 
signed for welding pulley fillers to rims rangin; 
to 60 in. in diameter. Apart from the great rang: 
matic: operation, the machine is characterized by 
number of moving parts, simplicity of operatio: 
provision of complete and separate welding equip 
each side of the pulley center. 


x 





feet. The Robins Dry Dock Co., 


Brooklyn 


Water cooling is provided for the welding points, w 
can be withdrawn to give a clearance of 12 in. between t! 
If desired they can be arranged to operate within a ra 
of 2% im. from the center of the arbor. The feeding ar 
the stopping of the work are automatic, the feed 
being adjustable from % to 3 in. between welds as des 
The stops operate automatically to trip the machine 
desired distances between centers and the face of the w 
are secured by an adjustable mandrel. 

Motor drive and an automatic switch are 
each of the welding equipments which have a capacit 
60 welds per minute each. The floor space occupie 
the machine measures 50x66 in. and the weight of th« 
chine is approximately 3,500 Ib. 
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NEW SEARCHLIGHT CATALOG 

[he Searchlight Company, Chicago, have issued catalog 
No. 12, with a new price list on welding supplies, dated 
August 1st. The catalog describes in detail all kinds of 
welding and cutting equipment, including regulators, gauges, 
supplies, etc. 





SPOT WELDING PATENT DECISION. 

A decision was given July 11, 1916, and an interlocutory 
decree was issued July 17, by the United States District 
Court, District of Massachusetts, in the case of the Thom- 
son Electric Welding Company, et al., vs. Barney & Berry, 
Inc., holding that the defendants had infringed the Harmatta 
patents on the process of spot welding. The Universal Elec- 
tric Welding Company, licensee under the Harmatta pat- 
ents, was associated with the Thomson Electric Welding 
Company as complainant. - The decision thus given was in 
pursuance of an opinion given by the United States Cir- 
cuit Court of Appeals for the First Circuit, on Oct. 5, 1915, 
in which a decision in the district court was reversed and 
the case remanded for further proceedings. The plaintiffs 
did not seek recovery of profits for any use of the process 
before ‘the patent issued on Dec. 3, 1912, nor for any ar- 
ticles produced before that date. The decree of July 17 
provides for a referee to determine profits derived by the 
defendant from infringing machinery and to assess dam- 
ages. An injunction was also issued restraining the defend- 


ant from practicing the process of electric welding. One of. 


the questions raised in the litigation was whether the opera- 
tion of welding skates, as practiced by the defendants, came 
under the designation “spot welding.” The early Thomson 
patents on electric welding, including the process of butt 
welding, were not involved in the action. 





WANTED—Live, hustling, adaptable young man of me- 
chanical ability who can handie work in shop and improve 
welding conditions. A good chance for the right man. 
Eug. Bournonville Welding Co., 241 W. 64th St., New York, 
N. Y. 





FOR SALE—One of the best equipped welding shops in 
southern California, a city of 90 thousand, doing a good 
business and well established. Will sell all or one-half inter- 


est. Owner has another business calling him from the city. 
C. E. Henderson, San Diego, Calif. 





Situation Wanted: 

A-1 welder wants position by Oct. ist or 15th. Six years’ 
experience. All metals—big jobs are easy for me. Would 
consider taking charge of shop. Best reference. 

I, H. Hobday, 
993 Sweitzer Ave., 
Akron, Ohio. 





WELDING PHOTOGRAPHS 
We make a SPECIALTY of 
photographing welding jobs 


Chicago Architectural Photographing Co. 
140 So. Dearborn Street Chicago, Illinois 
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Can You Sell 
Welding Materials 


If you are familiar with the 
welding business and can sell 
goods to the welding trade, and 
can carry a stock of materials 
worth at least two hundred dol- 
lars, we have a good proposi- 
tion for you. 

Write us about your terri- 
tory. We need more distrib- 
utors. 


WELDING MATERIALS 


720—115 South Dearborn Street 
CHICAGO 

















Oxy Welding 
Acetylene » Apparatus 


Cutting ond cpolereher ing Apparatus 
arts and Supp es 














UNITED STATES WELDING CO., Minneapolis, Minn. 


THE SUPERIOR 
GREAT PRICE WRECKERS 


of Oxy-Acetylene Welding and Cutting Equipment 
and Supplies 


For the month of September only we offer 























1 Superior Welding Torch, 7 copper tips....... a-veeeee$1 0.00 
1 Superior Cutting Torch with 3 tips ana roller guides 17.00 
1 Double Oxygen Regulator, 2 gauges. . 15.00 
1 Double Acetylene Regulator, 2 gauges... 11.00 
1 Acetylene Regulator, 1 gauge. 4.75 
1 High Pressure Oxygen Gauge, 3, 000 Ib 4.50 
Aluminum Welding Rods, per Ib 68 
Tobin Bronze \%-in. Rods, per Ib 52 
Oxy-Acetylene High Pressure 5-ply Hose, 100-ft. 
lengths .... 06% 


Armored Copper “Covered Hose, 100-ft. lengths.. 21 


Prices on other supplies upon application 


Superior Oxy-Acetylene Machine Company 


Hamilton 
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THE APPLICATION OF THE ARC WELDING PROC- 
ESS IN PRESSED STEEL MANUFAC- 
TURING PLANTS. 

By Robert E. Kinkead.* 

The reasons for applying any kind of welding process 
are, in the first place, a large percentage of the pressed 
steel parts as they come from the dies are imperfect. Sec- 
ond, mistakes are made in drilling holes which must be 
corrected, and third, the pressed steel products are usually 
assembled and fastened together and welding can be used 

in place of riveting. 

A part of the imperfect pieces which are made are de- 
fective due to insufficient metal in certain parts of the piece 
which is caused by the improper placing of the piece in the 
dies prior to pressing. This leaves what is known as a 
“short side” and the piece must be rejected and scraped if 
no way is provided for building up the “short side.” The 
building up process is done with the metal electrode and 
the piece is afterward ground so that it is impossible for 
the ordinary inspector to tell the difference between a per- 
fect piece and one which has been imperfect and later been 
corrected. Another source of imperfection is from pieces 
which are difficult to make by the use of a press and dies. 
The quality of the metal used has a great deal to do with 
this. Either due to low quality of material or to the diffi- 
cult shape of the piece, cracks often occur while the part 
is being pressed out. These cracks may be very insig- 
nificant in a practical sense, but are sufficient to cause the 
rejection of the pressed piece by the inspector, or the cracks 
may be sufficiently large to render the piece unfit for use. 
All plants making any quantity of pressed steel products get 
raw material which varies in quality, since it is impossible 
with the present methods of manufacturing steel to make 
it to a given analysis, in fact, the analysis may vary slightly 
in different parts of the same sheet. This is a source of a 
great deal of trouble to the pressed steel plant. 

The are process permits the correction of such defective 
pieces at a comparatively low expense and the welded piece 
is satisfactory for the service to which it is to be put. 
The welding together of pressed steel parts is a compara- 
tively recent development. Practically everything from 
pressed steel automobile wheels to steel barrels have been 
welded by the arc process. There is a limitation to the de- 
velopment here, however, due to the fact that the welded 
joint will not stand a great deal of bending or severe blows. 
Each application is a problem in itself and cannot be treated 
in«general terms. The present tendency, however, toward 
the cheapening of automobiles will undoubtedly produce a 
much greater activity in the direction of substituting weld- 
ing for riveting on the chassis. Some work is being done 
at the present time on rear axles, on pressed steel running 
boards and the welding in of malleable iron metals to sup- 
port the spring. The field here is a broad one but it seems 
_ to be up to the automobile builders to utilize the process, 
rather than for the welding apparatus manufacturer to stake 
his success on the application. The pressure which is be- 
ing brought to bear upon the manufacturers of automobiles 
to reduce their cost will certainly produce results in this 
direction. The application of the process in the correction 
of mistakes and flaws in the product of a pressed steel plant 
is good enough to warrant the installation of the apparatus 
and it is for this purpose that the first plants are usually 
installed. Later on as the manufacturer gains more con- 
fidence in the process and realizes its cost reducing pos- 
sibilities, the application in the welding together of pressed 
steel products follows naturally. 

The size unit depends entirely upon the class of work 





*Engineering Department, The Lincoln Electric Co. 














the company does. As a general proposition the 150 
unit represents the maximum amount of capacity tl 
be required. Where the work is all on thin sectior 
ampere unit is of ample capacity. So far as the o; 
of the equipment is concerned the nature of the w 
not require a great deal of skill on the part of the 
and 35 cents per hour probably represents the maxi: 
is paid any operator for work of this nature. The av: 
in the neighborhood of 25 cents per hour 









WELDING ON RAILROADS 

In the Milwaukee Electric Railway & Light Co: 
shops a novel application of the oxy-acetylene flam: 
developed in the burning of lead to make lining mat 
storage battery boxes. In connection with this wor! 
as the regular welding operations that are carried o1 
apparatus it has been found that the cost of the work 
largely upon the element of time. H. A. Mullett, 
tendent of rolling stock, states that the operating 


hour ranges from 40 cents, when a No. 2 tip is us« 
$1.17 when a No. 7 tip is used. 
On the Chicago Elevated Railways, H. A. Johns: 


mechanic, states that the uses to which it can be put 
vantage have been continually extending, and in « 
emergency the value of the apparatus is considered t 
measurable in dollars and cents. Some of the work 
being done is as follows: Building up worn pinion fit 
ways, stripped threads on armature shafts, and wor: 
housings, welding broken motor shells, building u 
brush holders, worn nose suspensions and many oth 
of a similar nature. The company has tried also th: 
up of flat spots on steel wheels when the flat spots 
come close to the flange. Out of several operations 
kind one was found where the metal sloughed off, b 
whole the experience is considered to be satisfactory 
considered that in many cases the actual cost of 
welding job is not the most vital feature. In maz 
time is the determining factor, especially in cases of 
machinery, where the replacement of a part would 
sitate a long delay in the receipt of new casting 
Chicago the. question of breaking in operators has not 
a serious matter, as a shop employe may be sent 
establishment of one of the manufacturers of oxy-acet 
apparatus where repair work is handled and he can 
for three or four days beside an experienced operato: 
ing up in this way more knowledge than he could 
railway company’s shops in a considerably longer tim: 
the welding operators, a knowledge of the weldin: 
working of methods is considered to be a material h 
the proper handling of the welding apparatus, and fo: 
reason the company is using blacksmiths to do th: 
welding. 





WELDING HIGH SPEED STEEL 

It has been found that electrically welded tools 
actually produce 10 per cent more work than solid | 
before regrinding is required. This is believed to be du 
the reinforcing metal which is built out and around 
tip, serving both to give large radiating surface and to afi 
a larger heat conducting path back to the butt of the t 
thus keeping down temperature at the cutting edge. 

The composition of the high speed steel is comparatiy 
unimportant, as nearly all commercial brands are bei 
welded successfully. The records on this type of wel: 
show that so long as high speed tool steel costs over 
per lb. it will be economy to weld tips on cutting tools 

Chrome steel, if in the class of mild or low carbon stce! 
can be welded readily. Weld as mild steel, using chr 
steel filler. Many chrome steels, however, are in th: 
carbon or hard steel class and should be treated accordi: 
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Oxy-Acetylene Welding 
and Cutting 
Electric and Thermit Welding 


By Haroitp P. MANLy 


ian 





Chief Engineer American Bureau of 
ngipeering 


215 pages, fully illus- 











“J OXY-ACETYLENE trated. Price, Post- 

SY WELDING paid, cloth ......$1.00 

«| | AND CUTTING Full leather, stamped 

\y ELECTRIC AND in gold, red edges. 

~ THERMIT WELDING Postpaid ....... 1.50 
MANLY Here is a brand new 








practical instruction book 
on the methods of weld- 
ing and cutting by the 
oxy-acetylene process. In 
addition to this process 
are included electric and 
thermit welding, and a 
special chapter on hand forging and welding. Much 
practical information is given on the uses and 
characteristics of the various metals. The following 
chapter headings show the scope and practical value 
of this book, which is just off the press: 

Metals and Alloys. 

Welding Materials. 

Oxy-Acetylene Welding | erg 


sutting. 
Electric Welding. Hand Forging and Welding. 


Soidering, Brazing and Thermit Weldin 
Oxygen Process for Removal of Carbon. 


Sent postpaid upon receipt of price by 
The Welding Engineer, 608 S. Dearborn St., Chicago, Ill, 
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Acetylene Generators. 
Welding Instruments. 
Including Oxy-Acetylene 
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Hints To 


WELDERS 


OMRON AH 


Can write intelligently about the welding 
work you do, or which is done under your super- 


vision? 


you 


That is to say, when you finish an inter- 
esting piece of work, can you set down on paper 
the manner in which you went about the job, how 
you prepared the work, how you preheated and how 
the job was done? Have you Jearned in the hard 
school of experience some little stunt which every 
welder ought to know? If you can answer yes to 
the above questions you are the man I| am looking 
for. I'll pay you a fair price for that bit of ex- 
perience and I’ll print it in The Welding Engineer 
“Hints to Welders” where more than 4,000 of your 
fellows will see it. Write it down any old way— 
I'll polish it up. Make a rough pencil sketch and 
our draughtsman will fix it up fine. 

are more practical than photographs. 
the men on the firing line are waiting. 


Line drawings 
Do it today— 


L. B. MACKENZIE, Editor 


The Welding Engineer 


608 S. Dearborn St., $ Chicago 
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Just Published 


Autogenous 
Welding and Cutting 


By THEoporE KauTNy 


Translated from the German by the author and 
James S. Whiteford. 


157 pages, 5x74. 133 illustrations 
$1.00 (4/2) net, postpaid 

A translation of a standard German work giving 
in compact form for ready reference the important 
elements of the process. Every effort has been 
made to avoid the use of confusing technical terms 
and to give such information as will help the in- 
dividual welder to a more thorough understanding 
and appreciation of the art. 


CHAPTER HEADINGS 


I. Autogenous Welding Flames. II. Acetylene Manufacture 
and Apparatus Ill. Oxygen Manufacture and Apparatus. 
IV. Gas Mains and Fittings. V. Autogenous Welding Burn- 


ers. VI. Autogenous Cutting Burners. VII. Autogenous 
Welding of Iron VIII. Repairs of Gray Cast Iron. 
Welding of Sheet Iron. X. Manufacture and Repairs of 


Boilers. XI. Manufacture of Cylindrical Vessels. XII. Manu- 
facture of Rectangular Vessels and Miscellaneous Articles. 
XIII. Manufacture and Installation of Large Pipes and Con- 


duits. XIV. Manufacture and Installation of Gas and Water 
Pipe. XV. Construction of Pipe-Shaped Apparatus. XVI. 
Welding of Copper. XVII. Welding of Aluminum. XVIII. 


Welding of Nickel and Other Metals. XIX, Conclusion, 


THE WELDING ENGINEER 


608 S. Dearborn Street, CHICAGO, ILL. 
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A Revised Edition of 


HART’S 


WELDING 


THEORY, PRACTICE, APPARATUS 
AND TESTS 
Second Edition. Revised, Enlarged and Reset. 
210 pages, 6x9. 127 illustrations. 
$2.50 (10/6) net, postpaid. 

The book is a clearly.written discussion of the 
various systems and apparatus, telling how to use 
them, giving some cost ‘data, and an immense 
amount of useful information. 

It is of real value to any engineer having weld- 
ing problems, since it contains so much of practical 


information, suggestions and data taken from 
records of results. 
CONTENTS 

I. The Metals.—Iron, Piatinum, Gold, Silver, Aluminum, 
Copper, Nickel, Welded Preducts. Il. Electric Welding.— 
General, The La Grange-Hoho Process; The Zerener Electric 
Blowpipe; The Bernardos Arc-welding Process; The Slavianoff 
Arc-welding Process; Combination Slavianoff and Bernardos 


Processes; The Thomson Process. III. Hot-Flame Welding.— 
The Oxy-acetylene Process; The Oxy-hydrogen Process. IV. 
The Thermit Process. V. Miscellaneous Welding and Solder- 
ing Processes.—The Laffitte Welding Plate; The Ferrofix 
Brazing Process: Brazing and Soldering; The Blaugas Proc- 
ess; Glossary of Terms 


THE WELDING ENGINEER 
608 S. Dearborn Street, CHICAGO, ILL. 
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New neck cast on to large roll made with the aid of Thermit and 
having the pods cast in at the same time. 


Four Thermit welds on locomotive frame on the Missouri Pacific 
Railroad, made without removing the frame from place. 









New crank pin welded in by the Thermit Process. 
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We Are 
Prepared 


To Undertake at a 
Moment’s Notice 
the Handling of Any 
Serious Breakdown 


Breakage and wear in steel mills 
and other manufacturing plants has 
been greater at this time than ever 
before. 

We have been called upon by so 
many large iron and steel companies 
recently to make quick repairs to 
broken rolls and pinions, connect- 
ing rods, shears, crank shafts, loco- 
motive frames, and many other sec- 
tions, the breakage of which often 
means a serious delay in the opera- 
tion of the plant, if not a complete 
shut-down. 

Wire or telephone our nearest 
office and we will proceed at once 
for arranging the shipment of ma- 
terials and send an expert to super- 
vise the repair. 

We have an eighty-page pam- 
phlet devoted exclusively to this 
class of work, which is known as 
pamphlet No. 1779, and tells how 
the work is executed and how you 
can do the work yourselves. 


Goldschmidt Thermit Co. 


William C, Cuntz, General Manager 


Equitable Bldg., 120 Broadway 
New York 


329 Folsom Street, San Francisco 7300 South Chicago Avenue, Chicago 
103 Richmond Street, W., Toronto, Ont. 
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